COMBUSTION 


DEVOTED TO THE ADVANCEMENT OF STEAM PLANT DESIGN AND OPERATION 








Clark Station, Southern Nevada Power Co., dedicated its second unit last year 
bringing station capacity to 120,000 kw. 


Scavenging Demineralizer for Condensate 


Experience with 1000 kw Gas Turbines 


Atomic Power and the Boiler Maker 














Full-scale cutaway model of 4-story high 
Shippingport reactor. The reactor vessel, 
indicated by the colored areas, was de- 
signed and built by Combustion. Model 
made for Westinghouse by Gardner 
Displays 








Today, commercial electric power from the atom is a reality in America 





On December 2, 1957, the country’s first full-scale atomic power plant 
the Shippingport Station operated by the Duquesne Light Company ...went 
critical. It began producing power December 18 and reached full power 
output 5 days later. Designed by Westinghouse Electric Corporation for 
the Atomic Energy Commission, this pioneer nuclear power plant is now 
in regular operation, supplying electricity to the Pittsburgh area 
Combustion Engineering was one of Shippingport’s major suppliers. Its 
concribution: the heaviest unit of atomic power equipment ever built 
the 235-ton reactor vessel—depicted by the colored areas in the picture 
opposite. This mammoth container houses the nuclear fuel charge within 
81-inch steel walls. More than 31/2 tons of water pass through the vessel 
every second—at pressures of about 2,000 pounds per square inch—to carry 
off the tremendous heat generated by the nuclear reaction. Though it stands 
over three stories high, many of its massive parts were machined to 
watchmakers’ tolerances. Entirely new fabrication and inspection tech 
niques had to be developed to make such precision possible 
Combustion’s activity in the field of nuclear power has ranged from 
such civilian projects as Shippingport and the Fast Breeder Reactor vessel 
for the Enrico Fermi Plant* to the design and manufacture of a complete 
submarine reactor system and numerous components for our nuclear 
Navy. C-E’s highly specialized personnel and extensive facilities for nuclear 
work will enable the Company to occupy as important a place in the 
future use of atomic fuels as it has long held in the field of conventional 


power generation. 
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TURBINE GENERATOR FLUID DRIVE 


American Blower Gyrol Fluid Drive lets you: 


Take boiler feed-pump power from 


main-turbine shaft... slash auxiliary costs! 


Save price of motors, switchgear, conduit and cable. Release Savings of nearly $500,000 are predicted for two new 
more power to consumer lines. Reduce operating costs. 290-Mw units scheduled for service this year. Both 


use main-turbine feedwater pumps driven through 





American Blower adjustable-speed Gfrol Fluid 


AUXILIARY POWER SYSTEM 
ARRANGEMENT 
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Adjustable-speed, main-shaft drives for feedwater pumps reduce capital 
outlay for auxiliary power systems; cut operating costs. American Blower 
Class 7 G§rol Fluid Drives are available to 12,000 hp; speeds to 3,600 rpm 











] yi iV es. 
Savings are threefold: 

Shaft-end pumps eliminate costly electrical ac- 
cessories necessary for motor-driven feed pumps. 
2. Auxiliary demands are reduced, so more power 

can be released to consumer lines. 

3. American Blower Gyrol Fluid Drive saves power 
over the entire operating range. It offers adjustable- 
speed pump control that eliminates wasteful throt- 
tling; reduces wear by operating pumps at speeds 


=> 


to fit boiler demands. 


In addition, paralleling of pumps is simplified with 
G¥rol Fluid Drive. Emergency changeover from 
operating to standby pump is easily accomplished. 

Let an American Blower sales engineer show you 
how Gyrol Fluid Drive can save power, cut costs... 
improve operating efficiency. Contact our nearest 
branch office, or write: American-Standard?* American 
Blower Division, Detroit 32, Michigan. In Canada: 
Canadian Sirocco products, Windsor, Ontario. 


* 
Amenican-Standard and Standard ® are trademarks of American Radiator & Standard Sanitary Corpor 


Amenrican-Standard 


AMERICAN BLOWER DIVISION 
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LIUNGSTROM® | 
structural de 


... Many things. 


And all make air preheating witha 
Ljungstrom more economical, less 
troublesome. The Ljungstrom offers these 
refinements: 


* The welded steel rotor is strong enough 
to support the heating elements without 
strain, yet flexible enough to withstand 
extreme temperature variations. 


* An inspection port and strategically 
located access doors reveal any 
maintenance needs and make replacement 
work routine. 


* A mass flow soot blower is installed as 
original equipment at the cold end where 
deposits are most apt to accumulate. 


corrosion is no . lly confined to the cold end. 


The Air Preheatet Corp. is constantly 
working to improve Ljungstrom heating 
surfaces, seals, bearings, and other 
structural details, And, in general, these 
improvements can be applied to existing 
units with only minor changes and at 
nominal cost. Another reason why seven 
out of ten air preheating installations are 
Ljungstrom. For the full story on how the 
Ljungstrom design and construction can cut 
your fuel costs, increase plant efficiency, 
write for our 38-page manual. 


The Air Preheater Corporation, 60:11 «20 sme, new vor 17,4. 
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TUSM LMT GR Ss: 52sX0 PROGRESS IN HEAT TRANSFER EQUIPMENT 








NEW-DESIGN CONDENSERS 
SAVE SPACE AND [ETT 


Steam generation of electricity has made tremen- 
dous progress in the last 25 years because of the 
ever-increasing efficiency of the equipment used. 

A power equipment manufacturer with many 
“firsts” to its credit, Yuba is continually design- 
ing, among other equipment, condensers with 
low head room to save much-needed space. This 
advancement is illustrated above in the photo- 
graph of a rectangular shape condenser for the 
Suwanee River Plant of the Florida Power Corp. 

A low pressure heater is installed between the 


YUBA HEAT TRANSFER DIVISION 


HONESDALE, PENNSYLVANIA 
NEW YORK SALES OFFICE: 530 FIFTH AVENUE 
REPRESENTATIVES IN PRINCIPAL CITIES 


tube banks to further save plant space, as well as 
initial cost for foundation and piping. An addi- 
tional design feature of Yuba condensers is a 
de-aerating section within the condenser shell 
which eliminates the main plant de-aerating 
heater. Maintenance and downtime costs are 
reduced by welding tubes into tube sheets. 

For advanced condenser design, that will save 
space and money, consult the Yuba Heat Trans- 
fer Division, formerly the Heat Exchanger Divi- 
sion of The Lummus Co. 


STEAM SURFACE CONDENSERS 
EVAPORATORS 

STEAM JET REFRIGERATION 
STEAM JET AIR EJECTORS 
FEEDWATER HEATERS 
BAROMETRIC CONDENSERS 


Other Yuba Divisions 
Adsco Division, Buffalo, N. Y. 
California Steel Products Division, Richmond, Calif. 


Yubo Manvfacturing Division, Benicia, Calif. YUBA CONSOLIDATED INDUSTRIES INC. 
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ON THE S:E:CO COAL VALVE... 


STAINLESS STEEL 


Wherever you find coal you find corrosion—or the possibility of 
corrosion. And wherever you find corrosion you find valves that 
stick, are hard to operate and that will soon need replacement. 


Stainless steel resists corrosion —- makes valves that are easy to 
operate and that have a much longer life. That’s why Stock 
Equipment Company has made stainless steel a standard material 
for certain vital parts of the S-E-Co. Coal Valve. 

Take the deep U-shaped gate, for instance. The stainless steel 
liner (1) on top combats corrosion. This not only means longer 
life, but by preventing pitting it reduces friction when closing 
against a head of coal. 

Multi-faced pinions (2) located above the self cleaning racks are 
also of stainless steel. By withstanding corrosion the thin pinion 
sections maintain their strength and are thin enough to make 
racks and pinions truly self-cleaning. 

In addition, stainless steel is used for the shells of the gate- 
supporting rollers (3) and for the grease seal retainer rings on 
roller and shaft bearings. (4). 

For dependable, efficient valve operation, get S-E-Co. Coal Valves 
which feature stainless steel as a standard material. If you have a 
particularly severe problem of corrosion, Stock Equipment 
Company can help insure normal operation and long life by 
making the valve body itself entirely of stainless steel. 


STOCK Equipment Company 
745-C HANNA BLDG. ° CLEVELAND 15, OHIO 
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Textile processor finds 
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fuel cost solution in coal 


Kerr Bleaching & Finishing Works’ modern 


equipment cuts steam costs 33%, manpower 67%. 





A reliable source of steam is a necessity in 
bleaching and finishing textile products. 
So when production demands at Kerr 
Bleaching & Finishing Works, Concord, 
N. C., called for additional steam capa- 
city, the firm decided to build a new 
power plant. Coal was chosen as the fuel 
on the basis of cost studies. 


A new boiler and modern coal handling 
system were installed. Automatic controls 
regulate the operation. The results were a 
50% increase in steam capacity and a 
67% reduction in manpower . . . with 
overall fuel and operating costs cut over 
33%! 


This modern unit was so successful— 
providing trouble-free operation and low- 
maintenance cost—that when even great- 
er capacity was needed, an identical new 
unit was added. And, of course, no in- 
crease in operating crew was necessary! 


Facts you should know about coal 


Not only is bituminous coal the lowest- 
cost fuel in most industrial areas, but up- 
to-date coal burning equipment can give 
you 15% to 50% more steam per dollar. 
Today’s automatic equipment pares labor 
costs and eliminates smoke problems. 
And vast coal reserves plus mechanized 
production methods mean a constantly 
plentiful supply of coal at stable prices. 


Technical advisory service 


To help you with industrial fuel problems 
the Bituminous Coal Institute offers a 
free technical advisory service. We wel- 
come the opportunity to work with you, 
your consulting engineers and architects. 
If you are concerned with steam costs, 
write to the address below. Or send 
for our case histories, complete with 
data sheets. You'll find them informative. 


Consult an engineering firm 

If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest in 
fuel costs and equipment—can effect great 
savings for you in efficiency and fuel 
economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Southern Building ¢ Washington 5, D. C. 
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Firing aisle at the power 
plant of Kerr Bleaching & 
Finishing Works, showing 
two Babcock & Wilcox 
60,000 lb/hr boilers — 
the more recent on the 
right. Fired by Detroit 
spreader-type Rotostoker, 
with steam-powered dump 
grates. 


Control panels of Bailey 
Pneumatic Control Sys- 
tem. Fuel feed, draft damp- 
ers, feedwater control— 
entire combustion opera- 
tion is automatically regu- 
lated by this system. 


View in rear of Boiler No. 
2. Pipe in center of photo- 
graph returns fly ash from 
collector to furnace to be 
burned again. Motor on 
the righ drives induced 
draft fan. 


Rear of Kerr’s power plant 
showing the 250-ton coal 
storage silo. Coal is 
dumped into hopper by 
railroad car and carried by 
horizontal conveyor to 
bucket elevator at silo. Re- 
serve coal pile is shown at 
left. 








UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 





HARD-SEAT—SEATLESS COMBINATION 


® For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


viii 


HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat— Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
100 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


WAY BLOW-OFF VALVES 
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chicos? titino's 


Ma y we call this Announcement 
to your attention... 


\s a practical matter, these combined assets make available to you 
the largest resources in our industry committed to an intensive program 
of chemical research and engineering development. This program will 
continue, on an expanded scale, to be a fundamental part of the 
Graver Water Conditioning Co. policy in developing creatively engineered equipment 
designs and products for the Utility, Industrial Power and Nuclear Industries. 
For the past 50 years, our belief in research and development has been instrumental 
in pioneering the products that assure the ultra-pure feedwater and 
condensate required for the progressive evolution of higher pressure steam generators. 
We believe that continued progress of our industry can only be accomplished 
through dedicated chemical and engineering research. Extensive 
laboratory and pilot plant studies are just two of the many phases 


of activity in our program of continued service to you. 
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Power for producing 


& 
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Glidden pigments starts with 


- FLECTRUNITE Boiler Tubing 


Keeping pigment production up is a big job that 
demands power plant dependability. And depend- 
able power starts with Republic ELECTRUNITE" 
Boiler Tubing at the new Adrian Joyce Works of 
the Chemicals-Pigments-Metals Division, The 
Glidden Company, Baltimore, Maryland. 


There, jet black ore is transformed into ZOPAQUE 


Titanium Dioxide—whitest white that meets prac-, 


tically all formulations for the brilliant pigments 


used in producing plastic, paint, rubber, paper,. 


ceramic, and other products. 


Power for this pigment production comes from 
units of 70,000 pounds per hour with 725 p.s.i. 
saturation temperature. These units were designed, 


constructed, and installed by Riley Stoker Corpora- 
tion. Republic ELECTRUNITE was used throughout 
for the boiler waterwalls and the economizer. 


Republic Tubing was installed with the assur- 
ance of built-in quality. ELECTRUNITE is made 
of highest quality flat-rolled open-hearth steel 
produced in Republic’s own mills to Republic’s 
rigid specifications. 


Each length of Republic ELECTRUNITE Boiler 
Tubing is hydrostatically or electronically tested to 
conform with the applicable ASTM specifications 
and the ASME Boiler and Pressure Vessel Code, as 
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well as local, state, and boiler insurance require- 
ments. Stress values for Republic ELECTRUNITE 
tubes are the same as those for tubes made by 
other processes for temperatures up to 850 °F 
mean tube temperature. Various sizes and wall 
thicknesses of ELECTRUNITE are available for 
pressures over 2000 p.s.i. 


For dependable boiler, condenser, heat exchanger 
operation, specify Republic ELECTRUNITE. For 
additional facts call your Republic representative 
or send the coupon below. 


SPECIFY FARROWTEST®—the most conclusive nondestructive electronic 
tubing test in use today. Developed by Republic, FARROWTEST detector 
coils electronically spot irregularities in tube walls which would be hidden 
from routine test procedures. Send for free brochure 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION 
DEPT. C-5499 
209 EAST 131ST STREET - CLEVELAND 8, OHIO 
Please send additional facts and literature: 
ELECTRUNITE Boiler Tubes 
ELECTRUNITE Heat Exchanger Tubing 
Carbon Stainless FARROWTEST Brochure 
Name Tithe 
Firm 


Addreys 


Zone Stare 





Combustion’s Annual 


A FEW OF THE MANY POWER STATIONS IN WHICH C-E BOILERS WERE PLACED IN SERVICE IN 1957 


RUSSELL STATION 
Rochester Gas and Electric Corporation 
Unit No. 4—a C-E Controlled Circulation Boiler — 
started up in February. Steam conditions —1825 psi; 
1055/1005 F. Capacity—75,000 kw. Three C-E 
Natural Circulation Boilers were installed in pre- 
vious yeors. 


GULF COAST 
STEAM PLANT 
Mississippi 
Power Company 
Unit No. 1—a C-E Nat 
ural Circulation Radian: 
Reheat Boiler — started 
up in June. Steam con 
ditions— 1875 psi; 1000 
1000 F. Capacity— 
75,000 kw. A duplicate 


Pe ow . . : of this unit is now on 
y | iid ; , order. 
. | ~ —— —_ 
Cearae L | 


WILL COUNTY STATION 
Commonwealth Edison Company 
Unit No. 7—a C-E Controlled Circulation 
Boiler — started up in June. Steam condi- 
tions — 2100 psi; 1050/1050 F. Capacity 

— 275,000 kw. 





GALLATIN STEAM PLANT 

Tennessee Valley Authority 
Unit No. 2—a C-E Controlled Circula- 
tion Boiler—started up in May. Steam 
conditions— 2035 psi; 1053/1053 F. 
Capacity — 275,000 kw. A duplicate unit 
is already in service and two similar 
units are on order. 


SES te POTOMAC RIVER STATION 
Potomac Electric Power Company 
—<— . ; Unit No. 5—a C-E Controlled Circulation Boiler — 


_— 
re 
he 


started up in May. Steam conditions—1875 psi; 
1050/1000 F. Capacity — 103,000 kw. Two duplicate 
boilers and two C-E Natural Circulation Boilers were 
installed in previous years. 


COMBUSTION 


Combustion Engineering Building 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS: 
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Here are some statistical highlights of C-E work which reveal the 

part Combustion is playing in supplying steam for the nation’s 

electrical requirements and in contributing to the general advancement 
of power practice. In the industrial area too, C-E is making some 
record-breaking installations. Notable among them, the world’s highest 
capacity package boiler (100,000 lb of steam per hr), and the highest 
pressure, highest temperature package boiler (1800 psi and 1050 F). 


Capacity of Units Placed in Service in ‘57 — 3,650,000 Kw. 


C-E Controlled Circulation Boilers account for well over half of this new capacity. 
All units for turbine throttle pressures in excess of 1900 psig and capacities in excess of 


125,000 kw are of the controlled circulation type. 


Capacity of Units Ordered in ‘57 — 4,600,000 Kw. 


Again C-E Controlled Circulation Boilers account for more than half of the 

total capacity as well as for all units in the 1900-up pressure class. Capacities of the 
controlled circulation units range from 75,000 to 500,000 kw, 

with four units above 300,000 kw. 


Capacity of Units for 2400 Psig and Above Ordered to Date — 8,415,000 Kw. 


85 per cent of this capacity is accounted for by C-E Controlled Circulation Boilers. 


C-E Sulzer Monotube Steam Generators account for the remaining 15 per cent. 


Controlled Circulation Capacity in Service and on Order — 20,000,000 Kw. 


Such large-scale acceptance of a new design of boiler in so short a time — 
since 1950 — is unparalleled. 20,000,000 kw is about 20 per cent of the present 
steam generated capacity of the entire utility industry — a capacity that 


has taken more than three quarters of a century to accumulate. 


ENGINEERING [} 


C-146A 


200 Madison Ave., New York 16, N. Y 


PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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NEW EDWARD “FLITE-FLOW” VALVE 





















What’s New from Edward Valves, Inc. 


New Products ... Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 


® 











Through basic characteristics of its design, only 
a hard seat globe-type valve can be depended 
upon to give drop-tight shutoff under high-pressure, 
high-temperature conditions. But conventional 
globe valves also produce serious pressure-drop 
problems—which intensify in the trend toward 
larger-capacity, higher-pressure plants with their 
higher-velocity flow rates. 

Briefly stated, this was the problem given to 
Edward engineers. In their continuing program of 
valve development, these men had singled out 
turbulence in the flow path as a key area for study. 
They charted the effects of re-shaping flow passages 

. of shifting valve seat location . . . of pre-shaping 
the flow as it approaches the seat. 


Low turbulence factor 

All tests confirmed that total pressure drop was 
least when turbulence was minimized in the three 
most critical areas: ahead of, at and beyond the seat. 
In the final design, flow approaching the seat is 
pre-shaped to provide a special “‘squirting action”’ 
which carries the fluid smoothly across the seat. 
The downstream side of the passage is shaped to 
receive this flow and send it on with a minimum 


of eddy and turbulence. 









New Flite-Flow Valve Cuts Pressure Drop 70% 


... yet provides full globe valve tightness and repairability 


The result is Flite-Flow, a globe valve with 











drop-tight shutoff and negligible pressure drop, 


as shown in the tables below: 





FEEDWATER SERVICE 
In 500-F, 3000-psi feed- 
water service on a 
1,500,000 lb/hr unit, the 


following performance of 


12-inch valves has been 
recorded: 


Ordinary globe valve 
... 10-15 Ib drop 


EDWARD FLITE-FLOW VALVE 
... 2.1 Ib drop 


Good gate valve... 1.0 |b drop 





STEAM SERVICE 


In 1050-F, 1900-psi 
steam service at 800,000 
lb/hr through a 12-inch 
valve, the following per- 
formance has been 
recorded: 


Ordinary globe valve...64 lb drop 


EDWARD FLITE-FLOW VALVE 
... 11 Ib drop 


Good gate valve... 2 Ib drop 





OTHER IMPORTANT FLITE-FLOW FEATURES: 
e@ RESISTANCE TO THERMAL DIFFERENTIALS 
—a real design and metallurgical achievement. 


@ REPAIRABILITY OF SEATING SURFACES 


— while valve is in the line, 


@ PIPING VERSATILITY 


fits any piping plan. Unique design assures ac- 
curate guiding of disk whether stem extends up, 


down or horizontally. 


@ IMPROVED OPERATING MECHANISMS 
manual, pneumatic, electric. 


@ INTEGRAL SEAT CONSTRUCTION 
inlaid stellite seat, machined and lapped in same 


set-up as body bore for perfect alignment. 


EDWARD VALVES, INC. 


Subsidiary of ROCKWELL MANUFACTURING COMPANY 


Represented in Canada by 


1206 West 145th Street, East Chicago, Indiana ‘Gy 
















LYTLE ENGINEERING SPECIALTIES, LTD., 360 Notre Dame St., W. Montreal |, Que. 






Edward builds a complete line of forged and cast steel valves from Ye” 
to 18”; in globe and angle stop, gate, non-return, check, blow-off, stop- 
check, relie/, hydraulic, instrument, gage and special designs; for pressures 
up to 7500 psi; with pressure-seal, bolted, union or welded bonnets; with 
screwed, welding or flanged ends. *T.M. Reg. U.S. Pat. Off. 











The net result of years of research and development, Flite-Flow is avail- 
able in sizes 10” and larger. 








Vulcan Selective-Sequence 
System picked for 


ee 
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peony Conditions at Turbine Throttle—3500 PSIG—1100F—1050F 
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oot Blowing 
von Station 


The Cleveland Electric Illuminating’s 
new super-critical pressure unit at Avon 
Station will be equipped with Vulcan 
T-3-E long retractable soot blowers, 
RW-3E wall deslaggers and air-preheater 
cleaning controls. Blowing medium will 
be air with emergency steam stand-by 
from existing boilers. Air will be fur- 
nished by a centrifugal air compressor. 
Selective-sequence control will provide 
precisely the sequence necessary for the 
most effective cleaning. Blowing se- 
quences can be varied from a compact, 
pre-wired control board simply by means 
of patch cords. Thus, any blower can be 
operated at any point in the sequence. 
The entire cycle can be set to run auto- 
matically to completion, to recycle or to 
operate under clock control. 

Modern Copes-Vulcan soot blowing 
systems such as the selective-sequence 
to be installed at Avon Station can help 
to keep your boilers operating at peak 
efficiency. Your Copes-Vulcan repre- 
sentative has the ideas, information and 
experience to help you make the selec- 
tion best suited to your operation. 


COPES-VULCAN DIVISION 
BLAW-KNOX COMPANY 


ERIE 4, PENNSYLVANIA 
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C-V NEWS NOTES 


Copes-Vulcan boiler con- 
trol at Louis V. Sutton Steam 
Electric Generating Plant 
of Carolina Power & Light 
Company is described in 
Bulletin 1032. Your Copes- 
Vulcan man has a copy for 
you, or you may wish to 
write direct, 


New Copes-Vulcan diaphragm-type 
CV-D valves have high rangeability, 
are either reverse or direct acting. 
They can be applied in sizes up to 
12 inches at unlimited pressures. 


MORE POWER 
FOR CAROLINA 





OG Soest ier 


basen 





Unit 8 at Avon Station will get 
Copes-Vulcan pressure reducing 
and desuperheating station for 
energizing back-up soot blower 
steam supply. Copes-Vulcan de- 
superheaters will provide close 
control for all loads from 0 to 
45,000 pounds per hour, with 
virtually instantaneous cycling. 





ANOTHER REPUBLIC ACHIEVEMENT! 


Republic Controls on Package 








Boilers Regulate “Indoor Weather’ 


...at Dallas’ new Love Field Air Terminal 


Complete Republic combustion control 
includes such features as on/off and modulat- 
ing operation, instrumentation and flame fail- 
ure control. This type of system operates two 
~ 15,000 lbs/hr package boilers, which supply 
235 psi steam to centrifugal refrigeration com- 


— 
" a \N pressors for the Terminal’s air conditioning. 
7 i Republic’s modern control designs are right 
: at home in this $8,000,000 air terminal, which 
also features such innovations as touch con- 
: trol automatic doors, two-way moving side- 
ik | | walks and carefully regulated ‘‘indoor 


weather’’. 


The new Love Field Air Terminal 


is truly one of the most modern in America. 


Advanced-design combustion controls, 
based on Republic’s experience in plants of all 
sizes—from package boiler installations to 
2 large central station units—are your best 
na) guarantee of premium performance from your 
' major equipment. A Republic engineer is ready 
to help with your instrument and control plan- 
i ning. Republic sales offices are located in prin- 

oy cipal cities throughout the U.S. and Canada. 











ft. Repustic 
FLOW METERS CO. 
Subsidiary of ROCKWELL MANUFACTURING COMPANY 


2240 DIVERSEY PARKWAY « CHICAGO 47, ILL. 
In Canada 


REPUBLIC FLOW METERS CANADA, LTD. -TORONTO 


& 


Associated Architects: Broad & Nelson; Jack Corgan, Dallas 


Manvfacturers of electronic and pneumatic 
instrument and control systems for 
utility, process and industrial applications. 


DALLAS LOVE FIELD AIR TERMINAL 


Engineers: Forrest & Cotton, Dallas 


Combustion Controls & Instruments: Republic Flow 
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In the last two years... 


All These 


Improvements 


Whether your fly ash problems require a straight precipitator, a 


combination unit, or a mechanical collector alone, you can count 


on an economical solution from Research-Cottrell. 


1. New Cyclo-trell—Sets new standards for 
collection efficiency and gas volume capacity. 
Double deck arrangement improves gas dis- 
tribution to precipitator and conserves valu- 
able space. Collecting tube is erosion resistant. 


Cottrell Automation System — Higher 
‘‘around-the-clock”’’ collection efficiency, 
without manual adjustments. New electronic 
methods provide continuous optimum en- 
ergization. 

2. Opzel Collecting Electrodes — New design 
cuts cost, provides optimum precipitation 
zone with better gas flow and electrical 
conditions. 


3. New Discharge Electrode Rappers 
Available in air, electric, vibrating or impact 
type. Cycle and intensity are easily adjusted 
to maintain highest collection efficiency. 

Silicon Rectifiers New, hermetically 
sealed rectifiers last as long as the precipi- 











maintenance. Rectification 
to 999% with no voltage 


tator— without 
efficiency is 96% 
drop due to age. 


4. M. 1. Rappers on Roof— New arrange- 
ment provides better rapping and easier 
access to automatically controlled rappers, 
without additional expensive platforms. 


5. New Discharge Electrodes— No. 430 
stainless steel discharge electrodes are indi- 
vidually hung for easier access from top to 
bottom. Entire collecting plate surface is 
effective because the discharge wires extend 
well beyond the‘top and bottom of the plate. 
6. New Top Constructions—Insulator com- 
partments or steel housing over the entire 
roof are available. Designed for low insulator 
maintenance; bushings can be replaced with- 
out disturbing high tension frame. Top 
housing provides ‘‘out-of-weather” working 
space for maintenance. 















































Research-Cottrell 
Combination 
Electrical-Mechanical 
Collector 


Research-Cottrell 


RESEARCH-COTTRELL, INC. Main Office and Plant: Bound Brook, N. J.e 405 Lexington Ave., New York 17, N. Y. 


e Grant Building, Pittsburgh 19, Pa. e 228 N. La Salle St., Chicago 1, ili, e 58 Sutter Street, San Francisco 4, Calif. 
@ Research-Cottrell (Canada) Ltd., 33 Bloor Street East, Toronto 5, Ontario. 





Ingersoll-Rand 
power plant equipment 
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ET secon est 
CONDENSER. Space-saving Ingersoll-Rand rectangular con- bottom-exhaust steam turbine for the 100,000-kw generating 
unit at this large, modern steam plant. 


denser, with 75 000 sq ft of cooling surface, serves the 
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CIRCULATING PUMPS. 
Rand Class APM vertical circulating 
each with capacity of 32,500 gpm, handle 
the condenser cooling water. 


Two Ingersoll CONDENSATE PUMPS. The condenser is STEAM-JET EJECTOR. This Ingersoll- 
also served by two Ingersoll-Rand Class APHC Rand two-stage steam-jet ejector is used 
vertical hot-well pumps, each handling 1400 to evacuate the condenser of all air and 
gpm of condensate. non-condensible gases. 


pumps, 











How Another Central Station Profits with 


MATCHED PERFORMANCE 


of POWER-PLANT EQUIPMENT 


»_ Ingersoll -Rand 


All of the Ingersoll-Rand equipment shown 
here is installed in a single large utility steam 
plant. 

The condenser, circulating pumps, conden- 
sate pumps, ejectors and boiler-feed pumps 
are designed and built for matched perform- 
ance — matched to each other and to the job. 
Functional coordination of these elements is 
vital to the economy and continuity of the 
steam generating cycle. And by entrusting the 
undivided responsibility for their design and 
construction to I-R power plant equipment 
specialists, the user is assured of maximum 
efficiency and dependability in continuous, 
heavy-duty service. 


The compressed air equipment, too — for 
soot blowing and instrument air—plays an 
important role. Although basically unrelated 
to each other, these compressors are matched 
to the job — designed to give top performance 
and economy under actual plant conditions. 

Whatever your power plant requirements — 
for condensers, pumps, vacuum equipment 
and compressors —be sure to contact your 
Ingersoll-Rand representative. His specialized 
experience in product and application engi- 
neering can save you time, effort and expense 
in meeting your exact requirements to best 
advantage. Ingersoll-Rand, 11 Broadway, 


New York 4, N. Y. 
14-679 


SOOT BLOWING COMPRESSORS. Two I-R three-stage 
TVH compressors with direct-connected motor drive 
provide high-pressure air for soot-blowing. a 


wei’ 
ae 


INSTRUMENT AIR. Two |-R ES-NL compressors with 
non-lubricated cylinders provide oil-free air for in- 


strument control. 
Sb 


if 


om} 

' i ‘i - 
a. 
BOILER-FEED PUMPS. Three Ingersoll-Rand Class CHTA boiler-feed pumps, 
with double-case construction and “‘unit-type’’ rotor assembly, each handle 
990 gpm at 2300 psi discharge pressure. 





POWER PIPING 


FIRSTS 


that have made Kellogg the pacemaker 


As steam turbine operating pressures and tempera- 
tures have increased over the past 25 years, The M.W. 
Kellogg Company has continued to set the pace in 
power piping design, fabrication, and erection. Many 
of the developments which have brought the central 
power station to its present efficiency may be traced 
to the laboratory or shop techniques developed or 
first put to use in the industry by Kellogg. 
Among Kellogg’s many “‘firsts’’ of a general nature, 
listed in chronological order, are: 
e Forge and hammer welding of intermediate joints an: 
branch connections in the United States 
Bare wire electrode welding in the shop 
Coated electrode welding in the shop 
Shop-corrugated super-flexible pipe 
Streamlined forged fittings 
Development of an integrated analytical solution for 
piping flexibility analysis to include multiple anchor 
and intermediate restraint problems 
U se of inversion procedures for piping flexibility 
analysis 
Development of model testing method for solving piping 
flexibility procedures 
Evaluation of stress range conce pl and fatigue basis 
for fle ribility de sign 
Development of material specifications for C. 45°) Mo. 
pipe having #3-#5 actual grain size to give optimum 
strength at high temperatures 
e Kelcaloy bi-metallic transition or ‘‘K’’ pieces to join 
ferritic to austenitic piping 
Kellogg’s “‘firsts’’ in the fabrication of power piping, 
listed at the right, are even more numerous. Kellogg 
welcomes the opportunity to discuss its complete 
facilities with consulting engineers, engineers of power 
generating companies, and manufacturers of boilers, 
turbines, and allied equipment. 
FABRICATED PRODUCTS DIVISION 


The M. W. Kellogg Company 


711 THIRD AVENUE, NEW YORK 17, N.Y. 
A SUBSIDIARY OF PULLMAN INCORPORATED 


The Can A ( Lid.. Toronto e Ke Internation Cor} London 
Kellogg Pan mee n ¢ Vew ke Soctete Ke y Paris e Companhia 
Kellogg Brastiet tio de Janetro e Companta Kellogg de Venezuela, Caracas 











FIRST IN FABRICATION OF: 


® Piping from C. 42% Mo. 
® Station piping for 900 F. 
® Station piping for 950 F. 
® Station piping for 2200 psi. 
© C. %’2% Mo. piping with 43-45 actual 
grain size 
© 1%4% Cr.-Y2% Mo. steam piping 
® Steam piping for 1000 F. 
© Ya% Cr.-Y2% Mo. station piping 
© 2% Cr.-Ya% Mo. station piping 
® Station piping for 1000 F. 
© 2Y%4% Cr.-1% Mo. station piping 
© 1%% Cr.-%2% Mo. station piping 
© 1% Cr.-1% Mo. V. turbine piping 
© 2%% Cr.-1% Mo. V. station piping 
® Station piping for 1050 F. 
© 3% Cr.-1% Mo. station piping 
® Type 347 stainless turbine piping 
@ Mercury vapor piping for 1000 F. 
® Station piping for 1003 F. for France 
® Type 347 stainless station piping 
® Station piping for 1100 F. 
® Type 316 stainless station piping 
® Type 316 stainless station piping for 
3500 psi-1050 F., 325 MW. 
® Type 316 stainless station piping for 
5600 psi-1200 F., 325 MW. 








POWER PIPING-—-THE VITAL LINK 
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Unretouched photo of tube blister... 
the result of overheating 


.- AND THEN THE 


This blistered tube was the first sign of trouble in a 
high-pressure boiler. Accumulation of silica scale de- 
posits on the water side interfered with heat transfer. 
Overheating caused blistering, subsequent tube failure 
and inevitable replacement. Proper water treatment 
can avoid this and other costly conditions such as sludge 
attachment, return-line corrosion and carry-over. 


A Consulting Service for You. Whatever your prob- 
lems—raw water supply...power plant data...cool- 
ing towers, ponds...types of fuel...equipment...test 


...the leader in water conditioning 
and corrosion control since 1887 


BLISTER BROKE 


and control methods— Dearborn has the engineers, 
the experience and the facilities to assist you in de- 
veloping the program exactly suited to your needs. 
Your Dearborn representative will outline the many 
advantages a Dearborn Consulting Service Program 
will give to you. 


WHY NOT CALL HIM IN... 
MEANWHILE SEND FOR THE NEW 
DEARBORN CONSULTING SERVICE BOOKLET 


Dearborn Chemical Company 
Merchandise Mart Plaza, Chicago 54, Ill. 


Dept. COM-W1 


Have a Dearborn Representative call 


Send your new booklet on Dearborn Consulting Service 


Company 


Address 


Manufacturing plants in CHICAGO e LINDEN e LOS ANGELES « TORONTO « HONOLULU « HAVANA « BUENOS AIRES 
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VALVE DURABILITY 


MATCHES 
SUPERCRITICAL PRESSURES 


Rated at 5000#-1150°F., Hancock Valves were selected 
rT for the new unit of the Philo Plant of Ohio Power Co. 
where boiler operation is at pressures and temperatures 
above the critical. Stay-in-the-line durability explains 
why design engineers and steam plant operators prefer 
these valves for feedwater service, drips, drains, vents 
and other piping. 

Hancock Valves are easily serviced in the line. The 
bonnet is permanently welded to the body. No bonnet 
joint to leak. No seal weld to cut—no danger of damage 
to internal parts. The stellite seat is integral. No seat 
joint to leak. Seat refinishing is quick and easy with a 
power drill and reseating tool. The stellite disc is re- 
placeable. The stem resists galling, erosion, thread wear; 
inhibited packing prevents stem pitting. No need for de- 
structive “cheater” loading—handwheel operation is easy, 
closure positive against full rated pressure. 

Protect personnel, plant and service to customers with 
durable Hancock Valves. Ask your nearby industrial 


supply distributor for complete details. 


Sizes: 42" thru 2”. OS&Y. 
Service Ratings: For all 
pressures up to 5000 psi 

at 1150°F. Weld Ends. 


Hancock Valves on main instrument lines (5S000#-1150°F.) 
MAXWELL HANCOCK STEEL VALVES 


& A product of 


MANNING, MAXWELL & MOORE, INC. 


TRASE MARK Consolidated Ashcroft Hancock Division * Watertown, Massachusetts 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 


Ni YOON 9 
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A Cochrame “solids contact 
to provide the ultimate 
in clarification 


Cochrane suspended solids contact coagulating and 
softening clarifiers are packaged units that combine a 
mixing zone at the bottom with a clarifying zone above. 

A bottom agitator in the mixing zone keeps old 
precipitates in constant suspension. Thorough mixing 
and contact between the old and new precipitates 

is thus assured. This results in a more complete reaction 

with a minimum in chemical requirements and 

retention time. In the clarifying zone the water 

is effectively separated from the slurry 

precipitates and clarified. 

The Cochrane reactor design is unique in its baffle 
and agitator arrangement, as follows: 

@ Radial Horizontal Flow—Not Upflow. Velocity 
decreases from center to launder. Slurry particles 
separate more efficiently from horizontal 
flow than from upflow. 


Slurry flow is downflow in clarifying zone below 
collecting launders—not upflow—thus 
preventing carryover of turbidity into effluent. 


Sludge settles only in annular concentrator 

outside of mixing zone. Maximum concentration 
results because no turbulence is present. 

This feature saves wastage of water in desludging. 


There is no premature loss of slurry strength 
in mixing zone because no sludge settles 

on the floor of mixing zone. 

Turbulence in mixing zone assures excellent 
mixing. A large, full-diameter agitator causes 
centrifugal outward flow, against the diverting 
baffle in front of the outer port and turns flow 
inwardly towards central port. 


Cochrane 


Cc oO R P oO R A T I oO N Representatives in Thirty Principal Cities in U.S., SanJuan, PuertoRico; Honolulu, 
3109 N. 17TH STREET, PHILADELPHIA 32, PENNA. Howaii; also: Paris, France; La Spezia, Italy; Mexico City, Mexico; Havana, 
NEW YORK e PHILADELPHIA e CHICAGO Cuba; Caracas, Venezuela; San Diego, Chile; Manila, Philippine Islands. 
Cochrane Water Conditioning Ltd., Toronto 4, Montreal 1, Winnipeg 1, Canada Pottstown Metal Products Div.—-Custom built carbon steel and alloy products 
Demineralizers © Hot Process Softeners © Hot Zeolite Softeners © Dealkalizers @¢ Reactors © Deaerators @ Continuous Blowoff Systems 
Condensate Return Systems @ Specialties 
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DONT SPEND *12,000 ON A ‘4,000 JOB 


and still lose money on operating costs! 


Efficiency of Control (percent) 


SAVINGS WITH VANE CONTROL 


Peeed 


Westinghouse Inlet Vane Air Spin Control 





is the best way to regulate forced and induced draft 





fan volume with constant speed motors 


* Lower First Cost * Lower Operating Costs * High Efficiency 


Specify this simple, reliable and mechanically fool- 
proof regulator of fan output for your combustion 
control. Action is smooth. Response to exact pressure 
and volume requirements is instantaneous, adjust- 
ment precise. 

Westinghouse Vane Control can be used on Forced 
and Induced Draft! Available in distinct designs for 
clean air forced-draft and coal-fired induced-draft 
applications. 

Hundreds of power plants are benefiting from the 
economy and effectiveness of Westinghouse Inlet 


28 


Vane Control on Forced and Induced Draft Fans. 
Call your local Sturtevant Division Sales Engineer 

today, or write Westinghouse Electric Corporation, 

Dept. A-15, Hyde Park, Boston 36, Massachusetts. 


J-80643 


gz 
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HAGAN 
DUST COLLECTOR 
CUTS COSTS 


...Of air pollution control 
... Of product recovery 











Diagram shows how Selective Particie Accelera 
tion works. Venturi effect of individual inlets 
accelerates gases on a 6 to | ratio. The larger, 
most abrasive particles pick up the least speed 
smaller particles are accelerated the most. All 

" oa ° ° are efficiently separated, but wear on tubes is 

The Hagan Aerostatic is the only mechanical dust collector with sharply reduced. 

Selective Particle Acceleration. This unique feature increases 

efficiency so that it approaches that of electrostatic precipators, 

and reduces tube erosion to the vanishing point. 


Here are the facts on SELECTIVE PARTICLE ACCELERATION: 


The patented, spiral inlet vane ports have a decreasing 
cross-sectional area—in effect—a venturi. Gases moving 
through the ports increase to 6 times their velocity within 
a space of only three inches. 

Small particles (1 to 10 micron range), having very little 
inertia, are accelerated rapidly, approaching stream velocity. 

Larger particles, with more inertia, pick up speed more Detail of tube assembly. Note Hexagon shape of 
slowly. They are collected with the same high efficiency, but tops—there are no flat surfaces, so it is impos 
at low velocity. sible for dust to accumulate and clog tubes 

Result—the full range of particle sizes are efficiently 
collected, but the larger and more abrasive particles move at 
speeds that reduce abrasion drastically. 


complete description of the economical and efficient Hagan [4] /A\G)/A\[N] SHEMICALS & 
“< ee , Ghats CONTROLS, INC. 


Aerostatic Dust Collector. 
4) HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 


DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


IN CANADA: HAGAN CORPORATION (CANADA) LIMITED, TORONTO 
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Unusual Cooling Tower 


gets proven 


protection 


This unusual cooling tower was built for the 

Riverside Cement Company at Oro Grande, 

California. The advanced design provides for 

concrete exterior walls which support and 

enclose fan units and redwood interior cooling 

vanes ... The entire “working sections” of the 

tower can be repaired or replaced without 

affecting the structural strength of the shell. 

Nalco System Treatment protects this cooling 

system against scale and corrosion — has es ol Bie Wentel otal 
protected it effectively since it was first put in 0 sapaarongs Sagas Seaton ‘. simplicity 
operation over two years ago. You can get the itself. Formula is supplied in ball form 
same complete water treatment protection, Once each shift a perforated tube 


promptly, from Nalco. Write for details. seappated to Se Sane Sein io te 
- with balls which slowly dissolve in the 


cooling water 


NATIONAL ALUMINATE CORPORATION 
6234 West 66th Place ° Chicago 38, Illinois 
CANADA: Alchem Limited, Burlington, Ontario 
NORTHWESTERN UNITED STATES, HAWAII! and ALASKA: 
The Flox Company, Inc., Minneapolis 3, Minnesota 
ITALY: Nalco Italiana, S.p.A. 
WEST GERMANY: Deutsche Nalco-Chemie GmbH 
SPAIN: Nalco Espanola, S.A. 


March 19588—C OMBUSTION 





DE LAVAL 


Henderson, Ky., selects a third TURBINE 
' GENERATOR 


In 1950.... 


two De Laval 5,000 kw multi-stage 


turbine generators were installed in the central station De Laval multi-stage turbines are rugged 


of Henderson, Kentucky. These units operated in construction, economical to run. Trans- 
a mission of power may be either direct or 
so depend ibly that the City of Henderson ordered . ‘ 
through speed reducing gears. De Laval 
a new. larger De Laval turbine generator to 
' multi-stage steam turbines are available for 


meet their increased power requirements. all services, including operation at the high 
Put on the line in 1956.... pressures, high temperatures employed in 
this 12,650 kw De Laval machine is an AIEE-ASME steam plants of the latest design. Units are 
Preferred Standard Unit. It operates at 600 psig built in sizes up to 25,000 hp. 


and 825F; the turbine speed is 3,600 rpm. 





DMO frbine Generators 


DE LAVAL STEAM TURBINE COMPANY 
886 Nottingham Way, Trenton 2, New Jersey 





‘ WHIRLEX dust collecting efficiency begins with “‘tailored”’ planning. 
RY A PRL Each dust collecting problem ... whether nuisance elimination 
[| Y KS \ AY >\ \ or process material recovery . . . gets special study and handling. 
SSS Zz Fity AsH ARRESTOR engineering solves each problem with a 
“PROBLEM SOLVERS completely integrated, shop-assembled WHIRLEX Dust Collector 
FLY ASH ARRESTOR’S research labor- Unit specifically designed and constructed for the job. 
amen, qnibiéiiien end eumabointen WHIRLEX heavy-duty industrial exhaust fans are available to 
facilities ore fofally set up and especially handle any air moving problem. WHIRLEX standard forced and 
experienced to provide a "dollar- induced draft fans are available for boiler applications. 
saving” solution to the most perplexing WHIRLEX equipment assures maximum efficiency right from the 
dust collecting problem. Tell us about start . . . and continues to pay off with consistently low operating 
your conditions ... what you want done! and maintenance costs. 


e CTF Mechanical Gas Centrifuge Collectors e MTSA 9CYT Multiple Cyclone Collectors 
-" e Induced Draft Fans e Forced Draft Fans ¢ Special Duct Work 
<* 48, }, ¢ Self-Supporting Stacks ¢ Support Structures 


WHIRLEX Write today for complete engineering data... 


THE FLY ASH ARRESTOR CORPORATION 


269 North First Street Birmingham, Alabama 
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T f \A/ 
The Chie h Walworth Iron Body Wedge Valve 
on the mair team head These valves are designed for steam 


pressures up [oO 2 f nd )0 psi tor water, oil or 


“trom big gates 
0 
little globes’. 


The power plant at the Michigan School for the Deaf 


has an operating capacity of 25,000 lbs. per hour gener- 
ated by three 200 hp and one 60 hp oil-fired boilers. Built 
four years ago, the plant is now the responsibility of 
Chief Engineer Bruce W. Martin who says: “This plant 
was designed and constructed for efficient operation, and 
a lot of that efficiency depends on the valves. From big 
gates to little globes installed here, we use a wide vari- 
ety of Walworth Valves. They give us the dependable, 


WALWORTH SUBSIDIARIES: ALLO 


M&H VALVE & FITTINGS CO ° SOUT 
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Chief Engineer Bruce W. Martin checks Walworth 
Bar Stock Valves in chemical feed pump lines 
to boiler and feed water. These carbon steel 
re built for ratings up to 3000 psi. Stain- 

steel bar stock valves are also available tor 


very severe service 


a 


trouble-free service we want and expect. I would recom- 
mend them to anybody for similar service.” 

Walworth’s complete lines of valves are built to pro- 
vide long range service and savings. There’s a Walworth 
Valve in a type, size, and material to serve you... Gate, 
Globe, Angle, Check, and Lubricated Plug Valves in a 
variety of pressure ratings. The next time you need 
valves or have a problem concerning flow control, call 
your Walworth Distributor, or, write Walworth direct. 


WALUWV/O FT Fi 


60 EAST 42nd STREET, NEW YORK 17, N.Y. 
DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


CONOFLOW ORPORATION @ GROVE VALVE AND REGULATOR CO 


. Vv LWORTH COMPANY OF ANADA, LTD 





Not damaged by water. Ther- 
mobestos has the moisture 
resistance outdoor service de- 
mands. Soak it in water for 
one day or 365—and you can 
still walk on it without dam- 
age. Dry it out and Thermo- 
bestos is as good as new, with 
conductivity and structural 
strength unimpaired. 








RBESsesestssecrses 





PH—+ + 4 4 4 4 4 4 
| 








Low Conductivity. The low thermal conductivity of 


Thermobestos is best demonstrated in actual service id 
where it makes possible accurate, uniform temperature REE & Wi e 
control, helps reduce fuel costs and contributes materi- 


ally to operating efficiency. 
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for outdoor process industry applications 


research scientists didut sto 
top insulating effectiveness... 


They added the three physical 
properties you most wanted— 

HIGH STRENGTH—LIGHT WEIGHT 
—MOISTURE RESISTANCE! 


Thermobestos” offers the lowest k factor of all 
insulations in general use throughout the process 
industries. For maximum heat control on out- 
door piping and equipment operating at temper- 
atures to 1200F it just can’t be beat! 

Yet top insulating effectiveness is only one 
reason why more and more engineers are speci- 
fying Thermobestos for refineries, chemical 
plants, and wherever hot outdoor vessels and 
piping must be insulated. For Thermobestos 
also offers a threefold bonus... 


. . . Three outstanding physical properties 


Thermobestos is 1) strong and rigid. Its hard 
composition resists crushing and easily with- 
stands unusual service abuse. Yet it is 2) light- 
weight for easy handling and fast application. 
And it is 3) highly moisture resistant, remains 


INSULATIONS 
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undamaged even by prolonged wetting. 
Quickly, easily applied 


Thermobestos is made from hydrous calcium 
silicate . . . molded to size for proper fit. Its high 
strength makes it particularly adaptable for 
time-saving shop prefabrication of fittings and 
bends. 

Furnished in large sections, Thermobestos is 
easy to apply. It reduces the number of joints. 
In pipe insulation form, it comes in a complete 
selection of sizes up to 30” O. D. Also available 
in 6” x 36” and 12” x 36” blocks in a full range 
of thicknesses. 

For further information write for your free 
copy of the 12-page Thermobestos booklet, 
IN-169A. Address Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, Port Credit, Ontario. 


JOHNS MANVILLE 


FOR LASTING THERMAL EFFICIENCY 
MATERIALS - ENGINEERING - APPLICATION 


PRODUCTS 
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HAGAN RING BALANCE FEATURES—NO. 5 
wide range 


TEMPERATURE 


variations 


In any metering application where true level or flow 
cannot be inferred from differential alone, because of 
variations in fluid density, the Hagan Ring Balance 
meter can be compensated for these variations. 

A simple, integral linkage computes the correction 
factor from temperature, pressure, density or a combina- 
tion of these and applies the correction automatically. 
The accuracy of this correction is maintained over a 
wide operating range by the geometry of the linkage. 





CORRECTION 
FACTOR 


TRUE CORRECTION FACTOR 
meee CORRECTION APPLIED BY RING BALANCE METER 





— VARIABLE ————=— 








— 


CORRECTION 
FACTOR 


“aa Cro, 
w= TRUE CORRECTION FACTOR wa 
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~ 
RRECTION APPLIED BY LINEAR COMPENSATOR 








The Ring Balance compensated meter gives all the 
information necessary for a quick, visual check of the 
computation it is performing. Both the corrected and 
uncorrected values as well as all variables are displayed 
either as records or indications. 

With fifteen years of pioneering in the practical appli- 
cation of precise metering, such difficult measurements 
as drum level in high pressure boilers, pre-heated air fiow, 
delivery of blowers and exhausters, and extraction steam 
flow, Hagan engineers have the experience and back- 
ground to help you solve either routine or unusual meter- 
ing problems. 

Ask your Hagan engineer to explain these other Ring 
Balance features: 

1. Ease of calibration under operating static pressures 
with factory calibrated check weights! No more four- 
story water columns and telephones! 

. Safe operation with rings rated at 2,500, 6,000, 15,000 

psig. No gaskets, no stuffing boxes. 

. Sealing fluid density and level not critical. No eye- 

droppers required. 

. Interchangeable ring assemblies for full scale ranges 
from 0.5” w.c. to 560” w.c. Adjustment on any one 
ring over a 7:1 differential range. 

High sensitivity at low flows due to unique range cali- 

bration system. 

. Pneumatic or electric transmission also available. 
Any Ring Balance meter can be equipped with slide- 
wire for operation with data-logging devices and for 
transmission to the Hagan PowrLog. 


For additional information, write for Bulletin MSP 147. 
HAGAN senate 
CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


IN CANADA HAGAN CORPORATION (CANADA) LIMITED, TORONTO 


Wide range compensation is made possible in the Hagan Ring Balance 


meter by the unique curvilinear motion generator. The compensation 
applied is correct throughout its entire range because it is character- 
ized to fit the true correction curve at all points—see top diagram. 
Other methods of compensation, which utilize straight-line correc- 
tion, conform to the true correction curve at only two points, producing 


error in the compensation as shown in the bottom diagram. 


36 


Compensated Hagan Ring Balance meter with 
door removed. The three pens record uncor- 
rected flow, corrected flow and pressure. Cor- 
rected flow can be integrated and transmitted 
for remote recording or control purposes. 
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Westinghouse 


canned motor-pumps 
specified for KP&L outdoor installation 


The Kansas Power and Light Company recently 
increased the capacity of its Tecumseh Station with 
the addition of a 75,000-kw outdoor unit. This 
new addition, the most efficient in the plant, will 
operate day and night as the base load unit. To 
insure reliability, Westinghouse canned motor- 
pumps were specified for the Combustion 
Engineering Inc. controlled circulation boiler. 
Westinghouse pumps were selected because: 
they have been proven for long-term continuous 
operation in many other installations; the zero- 


leakage feature eliminates injection water sealing. 
Two pumps provide the required boiler water 
circulation to deliver 635,000 pounds of 1000°F 
steam at 1800 psi. A third Westinghouse pump is 
kept on hot standby. All three are rated at 4070 
gpm, 1958 psi, 615°F. 

For further information on the tested and 
proven Westinghouse canned motor-pumps, con- 
tact your Westinghouse sales representative, or 
write: Westinghouse Electric Corporation, Atomic 


Equipment Dept., P.O. Box 217, Cheswick, Penna. 
J-57019 


you CAN BE SURE...IF ITS Westi nghouse [wi 





How to tame 
a dust collection 
problem 








Look for the ‘hidden’ factors that deliver important 
extra efficiency, like the exclusive Shave-off in Buell 
Cyclones that harnesses the double-eddy currents to trap 
an extra percentage of dust. Side-entry of gases, 
Buell-designed manifolds, proper proportioning, 
extra-heavy-plate construction provide even more 
efficiency. Send for the ready 

reference booklet, “The Collection 

and Recovery of Industrial Dusts”. 

Dept. 70-C, Buell Engineering 

Company, Inc., 123 William St., 

New York 38, New York 


BUELL “SF” ELECTRIC PRECIPITATOR-CYCLONE Wwe 
CYCLONE PRECIPITATOR COMBINATION os : 


Experts at delivering Extra Efficiency in DUST COLLECTION SYSTEMS 
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Editorial 





The AEC Progress Report 


The recently released AEC report to Congress. ‘Prog 
ress in Peaceful Uses of Atomic Energy’ states in Part 
One, under the heading Three Years of Progress, that 
‘The Commission believes that the progress made in the 
power-reactor field and the supporting atomic-energy in- 
dustry, since the Atomic Energy Act of 1954 made one 
possible, is without precedent. No other major scientific 
discovery has ever been applied so quickly to so many 
practical uses.’’ As evidence of this conviction the re- 
port summarizes that eight experimental civilian power 
reactors were in operation during 1957, one of these a 
full-scale, 60,000-kw electric station. Four additional 
full-scale prototype power reactors of various types were 
under construction, two financed by industry alone, two 
by industry and government. In the face of such evi- 
dence we feel every thinking person will agree with the 
Commission’s statement. 

Elsewhere in this issue, p. 53, Professor Baumeister, 
Stevens professor of mechanical engineering in Columbia 
University and a consulting engineer, reviews the subject 
of atomic energy and its immediate development against 
the backdrop of past experiences with earlier new de 
velopments. Professor Baumeister’s comments we find 
most interesting and worth study. One such remark was 
credited to the editorial, ‘U.S. Policy,”’ in the December 
1957 issue of our British contemporary, Nuclear Engi 
neering. We repeat it. 

“In the United States there are few people in a position 
to comment authoritatively on the present weapon posi 
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tion, but there seems little doubt that America is far and 
away the world’s leading weapon power, both in quantity 
and in variety and degree of development. On this side 
of the business the AEC has had a clear-cut task and has 
done the job well. On the other side of the fence, the 
task has been to promote the development of nuclear 
energy for peaceful purposes. This, however, can be in 
terpreted in a number of ways: for example, it can be 
taken as meaning (1) that the U.S. is to be “‘top’’ national 
in nuclear power whatever the cost, (2) that an internal 
market is to be developed which will be commercially 
profitable to the manufacturers, (3) that a large export 
business is to be promoted either for political reasons or 
for long-term investments, and (4) that the technology 
of reactor engineering is to be spread throughout industry 
so that when the need for nuclear power becomes press 
ing, or when the prospect of economic generation is more 
real, industry will be in a proper position to exploit it. 

“All these interpretations would appear to be permissi 
ble, but there seems to be a difference of opinion between 
the AEC, industry, and Congress as to which should take 
priority. It should be emphasized that American man 
power and effort is not illimitable and these interpreta 
tions are not mutually compatible.” 

Comments and observations such as the above merit, 
we believe, the most deliberate thought on the part of 
Congress, the AEC, and the general public in determining 
what represents the most sensible pace for future atomic 
power development. A worth-while U. S. policy on 
atomic power development should be one in which as a 
nation we definitely see the forest despite the trees. 





Breakthrough in Condensate Purification 


By V. J. CALISE 


Graver Water Conditioning Co 


Ultra-pure feedwater through high rate condensate 
treatment, an exciting concept in high pressure station 
power plant design, permits internal self-purification 
of feedwater and condensate in subcritical as well as 
supercritical boiler-turbine cycles by means of a 


filter-demineralizer “kidney” or scavenging system. 


HEN demineralizers were first used on closed 

cycles in central station power plants replacing 

evaporators for treating makeup to the cycle 
(1A, B, C, 2)* a long step forward was taken in boiler 
feedwater treatment. It is likely that we are on the verge 
of another quantum step forward in this field by the 
more widespread use of the scavenger demineralizer for 
suspended and dissolved solids removal from feedwater 
and condensate in closed, high-pressure systems in central 
station plants. As indicated in Fig. 1, the scavenger 
demineralizer has joined the main unit deaerator, pre 
viously used as an oxygen scavenger, for the purpose of 
internal self-purification of feedwater and condensate 
within the cycle. 


* Numbers in parentheses refer to Bibliography at end of the article 








OLALRATING HEATER 
ve AMD GAS SCAVENCE® 
~ adensible i, a 
Fig. 1—-The demineralizer-scavenger, a combination of filter and mixed 
bed demineralizer joins the traditional gas scavenger, the deaerator, to 
provide better internal self-purification of feedwater in high pressure, 


closed-cycle designs 
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Background 

The use of ion exchange in the treatment of boiler 
feedwater provided industry, as a whole, with a more 
efficient, versatile, and yet an economical tool for boiler 
and turbine protection by proper treatment of makeup to 
the cycle. The progressive evolution of higher pressure 
steam generators over the past few decades has extended 
the need for ultra-pure feedwater, not only for incoming 
makeup but also for the entire flow within the cycle itself. 

As boiler pressures and temperatures increased, the 
problems resulting from minute amounts of dissolved 
solids, silica and corrosion products in feedwater and 
condensate have become more critical. For example, 
the present power era with its once-through boilers and 
supercritical steam generators requires feedwater solids 
concentration measured in parts per billion (ppb) instead 
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Fig. 2—Several possible systems for the scavenging demineralizer can be 
devised. in the above, two theds are pr ted. The upper one 
employs individual primary and secondary cation and anion exchangers 

where the second has a mixed bed unit for the last stage, , ) 
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of parts per million (ppm) (1 The versatile demineral- 


izer operating at high rates on water of condensate purity 
is demonstrating its value even more today by making 
ppb of feedwater available at economical costs and with 


consistent results, 

Up until a short time ago conventional ion exchange 
demineralizers of multi-bed and mixed-bed types were 
operated at flow rates of 4-8 gpm per sq ft of area. On 
surface- or well-water supplies for makeup treatment 
these rates generally still apply. However, with the 
need for higher quality makeup for higher pressure 
boilers, the or “polishing” unit in a de- 
mineralizing train or series of units shown in Fig. 2 has 
been employed successfully in many central station plants 
(1, 3, 4, 5). By definition, a “seavenger’’ or ‘“‘polisher’’ 
demineralizer is generally a mixed-bed unit treating an 
already purified water such as the effluent from a pre- 
vious, conventional multi-bed demineralizer system or 
Operating rates on 


“ scavenger 


from a turbine condenser hotwell. 
these scavengers have been slowly increased in the past 
on makeup water treatment demineralizers to S-12 gpm 
per sq ft. 

In the past year or two nuclear power units of different 
designs have required scavenging or polishing of primary 
and secondary loop water to reduce impurities and radio- 
space was at a premium in the 
Tests were made at a 


activity. However 
enclosed and protected areas. 
number of experimental installations to establish opera 
tional and design data for maximum rate demineralizer 
design. In these tests, as well as those performed else- 
where in power stations on condensate (5), it was found 
that flow rates substantially higher than 10 gpm per sq ft 
(in some cases tests were made at 50-100 gpm per sq ft) 
were feasible with mixed-bed units under certain care- 
fully controlled conditions: (1) using very pure influent 
water (2) extreme and careful ultra-prefiltration before 
the demineralizer (3) selection of proper resin type and 
particle grading (4) careful mixed-bed unit internal de- 
sign and operation to avoid channeling of untreated water 
and bypassing of resin particles. 

The interest in high rate treatment of condensate 
from the condenser hotwell was accelerated by the need 
to produce purities of less than 50 ppb by scavenging 
all or most of the feedwater entering the phase-change 
section of supercritical, non-blowable boilers (1). 

In a sense, main unit deaerators in closed central sta- 
tion cycles, as shown in Fig. 1, have been employed as 
scavengers of gases and oxygen thereby reducing the 
corrosion-producing oxygen to values of 0.005 ppm or 5 
ppb. The high rate filter demineralizer combination 
now employed for scavenging hotwell condensate in 
supercritical and, in some cases, for subcritical cycles, 
thereby joins the deaerator as a scavenger, within the 
unit cycle, of suspended colloidal materials, metallic 
corrosion products and dissolved solids and salts includ- 
ing silica. For supercritical boilers (3500-5000 psig) a 
maximum value of 50 ppb total impurities (1) has been 
set as feedwater purity required for continuous plant 
operations. For higher pressure (>1S800-3200 psig) sub- 
critical boilers of the once -through or drum-type, the 
limit of total impurities tolerable in the feedwater enter- 
ing the boiler may be somewhat higher. However ex- 
perience has shown that only the filter, mixed-bed scaven- 
ger combination can assure ultra pure water quality in 
the range of 50-200 ppb of total impurities (1). 
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Need for Internal Self-Purification 


Demineralization has been applied to the problem of 
makeup feedwater for a number of years in industrial 
and central station power plants. These ion exchangers 
of various types and designs have been utilized on flows 
from '/. to 1 per cent and up to 100 per cent of makeup 
feedwater in plants producing steam for processing, heat- 
ing and /or electrical power (6). In these applications 
of demineralizing, over the past nine or ten years, con- 
siderable attention has been drawn to the amount of 
solids and soluble or colloidal silica introduced into the 
feedwater by the treated makeup (7). This emphasis 
has in many cases, completely overlooked the possi- 
bility of even greater solids and silica contamination due 
to condenser leakage and metallic deposits resulting 
from preboiler corrosion. Where such preboiler con- 
tamination exists it passes continuously into the boiler or 
steam generating unit causing noticeable loss of effi- 
ciency in steam production by forming troublesome boiler 
deposits and eventually in turbine operation through 
silica or solids deposition on turbine blades or boiler 
tubes. 

Although the idea of scavenging condensate and reduc- 
ing solids in feedwater streams going direct to the boiler 
is not new and has been employed both in Europe and 
the United States (8), no great effort was made to design 
an effective condensate purification plant until the advent 
of such supercritical units as the American Gas and 
Electric Co-Philo Unit (4500 psig, 1,715,000 Ibs per hr); 
the Philadelphia Electric Co.-Eddystone Station (5000 
psig, 2,000,000 Ibs per hr); and the Cleveland Gas and 
Electric Co.-Avon No. 8 (3500 psig, 1,715,000 Ibs per hr). 
As a result of developmental and design work accom- 
plished with these supercritical units, an increasing num- 
ber of power plant engineers in the field of central station 
unit design have come to realize the possibilities inherent 
in the application of a filter system followed by a scaveng 
ing mixed-bed demineralizer, in series, for purification of 
all or any fraction of the condensate or feedwater im 
mediately prior to introduction into the steam generat- 
ing section. This would apply to the subcritical once- 
through type boilers as well as to drum-type boilers in 
pressure ranges from 1800 to 3200 psig. Out of this need 
for a virtually mandatory purification in once-through, 
nonblowable boilers has arisen an entirely new jargon and 
standard of measurement—parts per billion not parts 
per million—with chemical analytical methods accurate 
in the range of fractions of a part per billion to deal with 
the problems of measurement of infinitesimally small 
amounts of impurities (1). 

This article summarizes the available background and 
data that would indicate the feasibility of using a filter- 
scavenging, mixed-bed demineralizer combination on a 
much wider basis in existing or newly designed central 
stations in the subcritical range. Perhaps even more 
important is the application of this principle to future 
steam generating plants of the once-through type and, 
to a somewhat lesser extent, the drum-type boilers in the 
1800 to 3200 psig range. 


Larger Units, High-Pressures and Temperatures 


Fig. 3 (9) is a pictorial graph showing the evolution 
of steam pressures, temperatures and use of various 
metals in steam power production over a period of 65 
years with projection for the future up to 1980. Fig. 4 
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Fig. 3—Evolution of steam pressures and temperatures indicates an un- 
remitting progression toward higher values for both 


Fig. 4—All expectations, above, point to a greater use of large unit turbine 
sizes and a need for less overall outage times 


(10) shows the projected increase in boiler turbine unit 
sizes in the near future. It is obvious that all central 
station units of these larger unit sizes have considerable 
greater dollar investment riding on each unit installation 
with outage losses proportionately higher. It 
significant that estimates by boiler manufacturers indi 
cate a fair fraction of the future central station installa 
tions will be boilers of the subcritical, once-through type 
with a decreasing number of the drum-type in the pres 
With 
such large investments involved, the greatly increased 
certainty of freedom from outages due to feedwater 
impurities from within or without the system by use of 


is also 


sure range above 1SO00 psig but below 3200 psig. 


internal self-purification scavenging is of some value. 
Lowest Heat Rate Operation 


Fig. 5 shows an estimated curve of loading vs years of 
service which indicates the importance of maintaining 
the most efficient units having the lowest heat rate in on 
line service without costly outages during the early five 
year period of plant service at high load factor. Based 
on work with existing scavenging demineralizers in sub- 
critical or supercritical power plants, total silica (colloidal 
and soluble 
values which would avoid troublesome turbine deposits 
(11). If we assume turbine efficiency would increase 0.5 
to 1.0 per cent (average 0.75 per cent) on 1,500,000 Ib per 
hr evaporation unit the saving in coal would be approxi- 
mately $40,000 a year. This is a sizable amount of fuel 
saved. In addition, there would be the elimination of 
any outage time due to feedwater deficiencies as well as 
minimum maintenance of attention. Positive elimina 
tion of corrosion products and metallic impurities, such 


is indicated to be reduced to insignificant 


as iron oxide deposits and copper, would also appreciably 


increase efficiency and reduce outages and maintenance. 
Feedwater Contamination In a Central Station 


There are at present, four recognized sources of con- 
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tamination of feedwater in a high pressure central station 
cycle. Each of these sources we define below in quite 
some detail. 

(a) Impurities and dissolved solids introduced with the 
makeup. 

Fig. 6 shows the amount of solids introduced into a 
cycle in pounds per year through introduction of makeup 
having dissolved solids and silica. This is a significant 
but not a relatively large amount in relation to other 
sources of impurities. There that 
colloidal silica in some waters may not be completely re- 
moved in a makeup demineralizer and is therefore carried 
through the demineralizer into the boiler (12). The 
presence of such silica or appreciable solids in feedwater 


is some indication 


entering a once-through, phase-change section of these 
boilers can produce immediate damage. 

In drum-type boilers, such silica can generally be con- 
trolled by adequate blowdown. It is 
source problem which exists in most high pressure stations 


nevertheless a 


resulting in deposition of silica on turbine blades with a 
resultant drop in turbine operating efficiency. Water 
washing and caustic washing with consequent outage 
time and labor can be expensive and can seriously affect 
the overall efficiency of the more efficient units. 

(b) Metallic impurities introduced into feedwater by 
corrosion during metal-water contact in the boiler, pre- 
boiler and other sections of the cycle. 

Appreciable accuinulations of iron, copper, chromium, 
nickel, molybdenum and other metals can occur due to 
such water-metal contact. Iron and copper may 
account for quantities of up to 200 to 300 lbs a year per 
boiler. For example, 0.01 ppm of Fe in feedwater flow- 
ing to a 1,500,000 Ibs per hr boiler represents approxi- 
mately 140 lbs of iron carried into the boiler per year. 
Magnetic iron oxide can be a serious problem in the 
range of pressures above 1800 psig. Experience with 
condensate scavenging has clearly shown the need for pre- 
filtration with fine particled cellulose or other material 
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Fig. 5—Typical use factor chart emphasizes the heavy load experience of 
turbines in first five years of service 


Fig. 6—A makeup water with dissolved solids and silica will introduce the 
above amounts of solids per year 


in a leaf or element type filter ahead of the demineralizer 
to obtain best removal of iron and other suspended metal- 
lic solids at high rates of flow. 


( Fly ash contamination. 

Many power plant chemists regard the ever-present fly 
ash in and around the boiler plant as a continuing source 
of silica contamination in the feedwater through sub- 
atmospheric vents and drains. This problem is readily 
dealt with by scavenging with the high rate filter, mixed 


bed demineralizer combination. 


d) Contamination of condensate from cooling water 
solids. 

Many central station plant engineers recognize that 
depending on the cooling water source, which in turn de 
pends on the geographical location of the plant, and on 
the design and construction of condensers, condenser 
leakage can be a serious problem in preventing continued 
on-line performance in these high pressure, low-heat rate 
units. For purposes of discussion, such leakage can be 
separated into seepage and/or tube rupture. A con 
denser tube rupture on a high solids, brackish cooling 
tower water or seawater requires fairly rapid shutdown 
for repair and a scavenger unit permits continued opera 
tion for only a short period of time until the shutdown 
can be effectively organized. 

There have been great advances made in condenser 
design assuring minimum seepage and thereby less likely 
introduction of dissolved solids and silica from the cool- 
ing water into the condensate. It is important however, 
to realize that depending on the dissolved solids concen- 
tration in the cooling water, such leakage can be an 
important factor in determining outage time on sub 
critical as well as supercritical units. The higher the 
TDS concentration in the cooling water, the greater the 
solids leakage. There are three general ranges of dis 
solved solids concentration in the cooling water employed 
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in central station plants throughout the country 

(1) Once-through service supplies, varying in dissolved 
solids concentration from 50 up to 500 ppm, such as would 
be obtained from lakes, rivers and streams. Some rivers 
in eastern areas have low pH characteristics which also 
affect performance of the condenser. Fig. 7 indicates 
quantities of dissolved solids introduced into the boiler 
system as against assumed percentages of leakages when 
using a cooling water containing 200 ppm of dissolved 
solids. 

(2) Dissolved solids concentrations varying from 1200 
to 3000 ppm (brackish) such as would be obtained from 
recirculating cooling tower system. 

(3) Dissolved solids concentrations of 30-35,000 ppm 
such as would be obtained from sea water or gulf water. 

It is clear from the analysis of Fig. 7, plus the experi- 
ence of many power plants, that dissolved solids in 
makeup constitute a relatively small fraction of the pos 
sible total of the contamination when compared to that 
possible with even very small amounts of condenser 
leakage. In such cases where condenser leakage can be a 
serious problem, adequate design of the high rate filter, 
mixed-bed, demineralizer-scavenger is vitally important 
to the continued and proper scavenging or purification of 
condensate. 

Fig. 6 shows the decrease in dissolved solids possible by 
use of bypass scavenging of condensate from the turbine 
hotwell for two ratios. Where condenser damage occurs, 
such as a tube rupture, the use of the filter, demineralizer 
scavenger combination would permit continued opera 
tion of the high efficiency power unit until an opportune 
time for adequate shutdown could be scheduled. In the 
case of condenser tube rupture damage in plants using 
high TDS water (sea water) for cooling, the filter, mixed- 
bed scavengers would permit continued operation for a 
short period (as compared to low TDS cooling water) 
until proper shutdown could be scheduled. 
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Fig. 7—Dissolved solids in makeup represent only a small portion of total 
dissolved material if there is condenser leakage 


Scavenger-Filter-Demineralizer Combination Design 


rhe important factors in these unit designs have been 
indicated in the literature (1 These can be briefly 
summarized as follows 

a) Proper selection and design of a fine-poor filter 
such as a cellulose, element (diatomite) or leaf type. 
Such filters in actual tests with mixed-bed demineralizers 
have been successful in accomplishing effective filtration 
of condensate suspended and colloidal solids at flow rates 
of 3-6 gpm per sq ft of filter element area and producing 
an ultra-clear effluent for demineralization with relatively 
low pressure drops. This considerably reduces the size 
and initial cost of these units as well as the long term 
operating cost. 

(6) The use of adequately designed, properly con- 
structed mixed-bed demineralizers and properly selected 
ion exchange resins to enable condensate scavenging at 
higher than conventional flow rates, in the range of 10-25 
gpm per sq ft, while producing water of 2,000,000 to 
5,000,000 ohm per centimeter resistivity and unmeasur- 
ably low quantities of silica. While short term tests at 
higher ranges of flow rates have indicated some success, 
prudence dictates that reasonable and practical flow rate 
values in this general range be employed for design 
until more long term data or higher flow rates are avail- 
able. Such design reduces the size and cost of these units. 
Test data presently available indicate that this would 
avoid the problem of organic fouling of anion resin and re- 
moval of total silica including colloidal silica by employing 
the steam generating section and its temperature, pressure 
and pH both as a destroyer of organic matter and a solu- 
bilizer of collodial silica. Experience indicates that such 
dissolved (or boiler solubilized) silica is readily removed 
in the mixed-bed demineralizer. Such problems have 
created difficulties in the past where ion exchange demi- 
neralization has been utilized on raw makeup water 
supplies. Organic matter and colloidal silica may be 
present even after extensive pretreatment processes and 
equipment including filtration ahead are used of such 
makeup demineralizers. 

(c) Adequate selection of bypass flow rates through 
scavenger units to produce optimum reduction of : oi:ds 
consistent with maximum possible condenser leakage in 
relation to dissolved solids content present im cooling 
water. 


44 


(d) Foolproof design of equipment with automatic fea- 
tures of control and instrumentation are important on 
such scavenging equipment to provide minimum labor, 
maintenance and attention. In this regard, it is impor- 
tant to realize that the average amount of dissolved and 
suspended solids removed by such a scavenging opera- 
tion usually is less than one part per million. Unless very 
significant condenser leakage occurs, such low concen- 
trations of solids on condensate normally permit long 
periods between regenerations (up to 6 months in some 
cases) and reduce maintenance on the equipment to a 
bare minimum. 


Advantages of Scavenging Condensate 


These advantages can be summarized as follows: 

(1) Use of a closed filtering-demineralizing scavenging 
“kidney”’ system provides for continuous feedwater puri- 
fication within the cycle and eliminates costly Btu loss 
by limiting blowdown and reducing turbine outage. 

2) Higher flow rates and higher capacity, more rapid- 
acting resins provide for reduced installation and opera- 
tion costs. These higher rates make possible the design 
of smaller units while maintaining long operating runs. 
Also, in many cases, it may not be necessary to treat 100 
per cent of the feedwater-condensate to attain the desir- 
able TDS concentration, perhaps only 50-75 per cent or 
less of the feedwater. This would again provide a 
saving on equipment cost by reducing maximum flow 
rate as well as size of the installation. 

(3) Turbine washing equipment costs are reduced. 
The absence of contaminating solids, corrosion products, 
and silica can significantly diminish the need for fre- 
quent turbine washing thereby reducing the need for 
extra maintenance on such equipment with resulting 
lower man-hour expense. 

1) Preboiler metal occurring as a 
result of condensate-metal contact This 
avoids metal deposits, such as copper and magnetic iron 


contamination 
is removed. 


oxide, in the system. 

5) Operating runs of turbine units are extended. 
Usually turbine units having a 30 year total life only 
operate as a rule at 90-100 per cent load for a 5 year 
period. If the turbine can operate without shutdowns 
at higher efficiency, a substantial fuel saving can be 
realized. For example a 1,500,000 Ib per hr turbine 
which loses 0.75 per cent of its efficiency can cost the 
producer 12-15 tons of coal per day or approximately 
$40,000 per year. 

(6) The silica contamination resulting from feedwater, 
condenser leakage and plant fly ash can be handled and 
eliminated conveniently. Once the boiler section has 
solubilized the silica it can be easily removed in the filter- 
demineralizer system. This eliminates the necessity of 
excessive blowdown or, in the once-through 
boilers assures complete absence of silica and solids in the 


case of 


phase change and other sections of the boilers. 

(7) Plants that use high TDS water (especially sea 
water) for condenser cooling will find a scavenger to be a 
distinct operating benefit. Proper design of the filter- 
demineralizer scavenging unit will provide continued 
operating for a short but adequate and predetermined 
period should a condenser tube rupture. This provides 
the operating engineer with time to plan and organize 
for the shutdown thus avoiding costly confusion. The 
shutdown can be carried out with the steam generator 
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receiving relatively pure feedwater rather than excessive 
contamination. In such cases the scavenging system 
would continuously clean up the contamination resulting 
from condenser leakage during the shutdown procedure. 


(8) The filter-demineralizer scavenger provides maxi- 
mum certainty of freedom from outage due to impurities 
introduced into the feedwater from within or without 
the cycle. 

Disad vantages 


Against these advantages have to be weighed such 
factors as initial costs, cost of pumping condensate and 
pressure loss, and the possibility of the still unknown 
effect of infinitesimal amounts of soluble products from 
mixed bed resin units. Work is proceeding on measuring 
the effects of small amounts of organic materials that 
could be leached from these res.ns. 


Conclusion 


The promise of a reduction in operating and mainte- 
nance costs and freedom from feedwater impurity prob 
lems, makes more probable the use of filter, demineralizer 
scavengers by central station power engineers designing 
high pressure power plants with once-through and drum 
type boilers. Old, new and future installations can 
benefit by the application of this modern and practical 
concept. 

Pilot operations dealing with self-purifying ‘‘kidney’’ 
systems have been initiated by some of the larger power 
producers in their supercritical and sub-critical high 
pressure drum-type boiler operations. Engineers are 
looking forward to a solution of some of their problems 
with feedwater in these high pressure cycles by the treat 
ment through filter-demineralizer scavenging producing 
ultra-pure feedwater within the cycle. 
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nous Coal comes from mines located along 
the Norfolk and Western. This coal is 
mined by the most modern methods and is 
virtually “tailored” in modern preparation 
plants to meet the varying needs of 
industry. 

The sum of these advantages, plus 
dependable N&W transportation and 
your own modern steam operation, equals 
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strives for —low cost steam generation! 
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Fig. 1—Sectional arrangement of Mark TA 750/1000 kw gas turbine 


Operating Experience With 
750/1000-KW Gas Turbines 


By G. B. R. FEILDEN; and T. P. LATIMER{ 


The operation of twenty-nine Mark TA turbines of 
medium power design which are now in service has 
been noteworthy for a complete freedom from blade 


breakages or other major failures. This experience 


is presented as well as the integration of the turbine 
with packaged assisted circulation boilers in order 


to provide compactness and flexibility of output. 


ESIGN of the first prototype 750-kw gas turbine 

was begun in May 1946, and the set first ran in 

June 1949. After some 2000 hr of development 
experience had been obtained on this machine, the de 
sign was revised for series production to incorporate 
additional features which would increase its adaptability 
and ease of It is, however, noteworthy 
that the original prototype turbine has never given any 
mechanical trouble! and still runs regularly, having been 
used latterly for a long series of development tests on the 


maintenance. 


combustion of crude and residual fuels, Table I. 

The Mark TA turbine is an example of a relatively 
lightly constructed machine based upon “‘kinematic’’ 
principles. By this, it is meant that the entire design 
has been arranged so as to avoid the development of 
thermal stresses under any operating condition, whether 
during starting, steady running or after shutdown. 
Basically, the problem in achieving such a design was to 
arrange that where thick sections could not be avoided 
(e.g., in the rotor disks), the rate of temperature change 
~ 1 “Operating Experience With a 750-Kw Gas Turbine,” by G. B. R. Feilden 
Diesel Engine Users’ Association, Paper No. $218, March 1951 

‘A Standard Gas Turbine to Burn a Variety of Fuels,” by G. B. R. Feilden 


J. D. Thorn, and M. J. Kemper, Proceedings of the Institution of Mechani 
Engineers, 1956, vol. 170, No. 20 
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under any operating condition was sufficiently slow to 
avoid the development of large thermal stresses. This 
implies both the use of appropriate methods of air cool 
ing and the adoption of correct structural forms. For 
those parts of the machine where rapid temperature 
changes are unavoidable (e.g., the combustion chamber, 
ducting and the blading itself) relatively light sections 
were adopted and the design was based upon the assump 
tion that these sections would follow transient-tempera 
ture variations fairly closely. The adoption of light 
sections for the high-pressure ducting led to the concept 
of the “‘double-skin construction” in which the hot gases 
are led through a lagged thin-section duct made from 
high-grade oxidation-resisting material, the whole being 
surrounded by a fabricated steel pressure casing which 
operated at a low temperature. 

In Fig. 1 it will be seen that the turbine-inlet casing 
(1), high-pressure turbine stator assembly (2), duct to 


low-pressure turbine (3) and low-pressure turbine stator 
TABLE I--DATA ON TA GAS TURBINE CYCLE 
Regenerative 
Degrees F Ab psi 
50 14.7 
$24 51.1 


Simple 

Position in Cycle Degrees F Abs., psi 
Inlet to compressor 
Outlet from compressor 
Inlet to combustion 

chamber 35 55 770 19.8 
Inlet to high pressure tur 

bine 55 1341 19 
Inlet to low pressure tur 

bine 1071 
Outlet from low pressure 

turbine 855 14 950 5.4 
Inlet to exhaust stack 855 14 504 14.7 
Power output 1300 bhp 1000 byp 
Cycle thermal efficiency 3% (with 70° therma 

at full power 15.9% ratio regenerator 


* Abstracted from a paper presented at the ASME Gas Turbine Power Con- 
ference, Washington, D. € March 2-6, 1958, as Paper No. 58-GTP-4 

t Engineering Director, Ruston and Hornsby, Ltd., Lincoln, England 

t Assistant General Manager, Turbo-Products Division, Clark Brothers 
Company, Olean, N. Y 
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Fig. 2—"Kinematic” construction of stator assembly, showing (left to 
right) successive stages of assembly 


all been constructed on the double-skin princi- 
ple. For the high-pressure turbine-inlet duct (5), Ni- 
nickel-chrome alloy thick was 
and this enabled the weight of the duct to be 
30 Ib, compared with the stainless 
300 Ib, which would have 
design approach had 


(4 have 

momie 75 only !/y in. 
adopted 
reduced to a mere 


steel casting weighing 200 


been required if a conventional 
been followed 

In the construction of the turbine stators, the double- 
form shown in Fig. 2. The 
blades (i) were circumferential dovetail 
grooves, machined in segmental blade carriers (2). 
blade carriers were machined from centrifugal castings 
in 25-20 stainless steel and were supported 
from the outer casing (3) by thin radial ribs (4). Owing 
to the thin section of material used, only a small quantity 
of heat flowed down the ribs (4) into the outer casing, 
and the temperature of the casing was controlled by the 
bled from the eighth stage of the 
shown in 


skin construction took the 
mounted in 
These 


stabilized 


passage of cooling ait 
compressor stator by the external pipe (6), 
Fig. 1. This cooling air was first ducted over the inner 
surface of the turbine-inlet casing, and was then led into 
48 axially drilled holes (5), which can be seen in Fig. 2 
turbine which had been used for control 
system development and for demonstration 
no fewer than 1600 starts were made in which the tur- 


») 


On one 
purposes 














Fig. 3--tnctatiation of 900-kw gas turbine at Cortemaggiore, Italy. The 
tion chamber is ted above floor level and the exhaust ducts 
are led downwards to the watertube waste-heat boiler 
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Fig. 4—Diagrammatic section of Ruston elbow combustion chamber as 
used for gas, distillate and crude fuels 


bine was taken up to its full load less than 2 min. 
These starts included starting from cold, starts after a 
shutdown period of | or 2 hr, and starts immediately 
following a shutdown. For the majority of the time, 
starting was controlled by an electro-hydraulic sequence 
mechanism, which carried through the whole operation 
up to full-load operation in 90 sec. On examination of 
the stator at the 1600 starts, it was 
found that the tip clearance varied only by +0.010 in. 
from its mean cold value of 0.085 in., and intermediate 
checks showed that this variation built up fairly early 
in the test period and remained stable therafter, so 
vindicating the practical operating advantages of this 
type of ‘“‘kinematic’’ construction. 


conclusion of the 


Gas Fuels 


The first Ruston Mk TA turbine to go into service on 
natural gas fuel was that installed at the Cortemaggiore, 
Italy, refinery of the Azienda Generali di Idrocarburi e 
Petroli. At the time of writing, this set has completed 
18,192 hr operation, and as will be seen from Fig. 3 the 
turbine drives an alternator which supplies power for 
the refinery, operating in parallel with four existing gas 
engines. Considerable quantities of low-pressure steam 
are required for processes in the refinery and this steam 
is generated in a boiler fed from the turbine exhaust and 
provided with an optional reheat combustion chamber, 
which is also fired by natural gas. At full load, 870 kw 
of electric power can be produced and 9260 lb/hr of 
steam at 132 psi, 356 F, and the overall heat utilizaton 
reached the satisfactory figure of 68 per cent, or 74 per 
cent with reheat. The AGIP gas turbine arrived at 
site on a single truck and trailer on June 2, 1955 and the 





Fig. 5—Installation of four gas-burning turbines in cement works 
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set was started up 17 days later. It was noteworthy 
that the only accurate lining-up operation required at 
the site was that of the reduction-gear flange with the 
alternator, and the entire rotating machinery was trans- 
ported in its fully assembled state. This set went into 
regular service on July 28, 1955 and a check made on 
its operation up to September 30, 1956 showed that the 
overall availability had been 98!/. per cent. The small 
amount of lost time was due to minor failures during the 
first few months of operation, associated with the com- 
bustion-chamber vanes and one of the auxiliaries. The 
combustion-chamber failure was a design fault which 
had not shown up in the shop tests owing to the impos- 
sibility of carrying out prolonged tests on natural gas 
fuel, which was only available in very limited bottles. 
The type of combustion chamber fitted to the AGIP 
turbine Ruston elbow chamber, shown sche- 
matically in Fig. 4. Identical chambers have been used 
for the combustion of natural gas, distillate oils, and 
crude and residual fuels, only the burner tips requiring 
alteration for different combustibles. It will be seen 
from Fig. 4 that primary combustion air is directed to- 
ward the burner tip through a narrow gap between the 
primary bowl and the diffuser, and this gap is preset to 
suit the fuel on which the turbine will run. Similarly, 
the settings of the two vanes which create double vor- 
tices in the secondary combustion air, are preset to give 
appropriate swirl conditions for different fuels. In the 
case of the AGIP turbine, a vibration developed in one 
of the cantilevered vanes and this ultimately led to a 
fatigue failure at a neck in the spindle where a stress 
concentration existed. To make the chamber funda- 
mentally immune from the possibility of failures of this 
type, a hinged strut was added to support the center of 
the vane from the casing, and this feature has completely 
removed this source of trouble from all subsequent com- 


was the 


bustion chambers 

At the time the vane failure took place on the AGIP 
turbine, a piece of weld metal broke away and passed 
through the blading of the high-pressure turbine, causing 
some mechanical damage to a few blades. The turbine 
was run at its maximum output for over a thousand hours 
with the damaged blades, without any signs of cracking 
developing in them, but after a total of 1700 hr had been 
run in service, the opportunity was taken, during a re- 
finery shutdown, to replace the damaged rotor, so as to 
ensure that the blading had the maximum degree of 
serviceability. 


COMBUSTION—March 1958 





Fig. 7—Outside view of powerhouse with three Mark TA turbines installed 
at Safaniya, Saudi Arabia 


telleti 


Fig. 6 arrang t of gas turbine driving crude-oil pump at 
No. 11 gathering center, Kuwait 





Thereafter, running on the AGIP set continued un 
eventfully until a slight change was noted in the noise 
from the epicyclic gear when 7500 hr had been run. A 
brief examination failed to disclose anything radically 
wrong, and the set remained in service until a total run- 
ning time of 9580 hr had been achieved. <A prolonged 
refinery shutdown then gave the opportunity for a de- 
tailed examination, which included the removal of the 
gearbox internals, which had previously not been pos- 
sible. It was then found that a piece about */, in. long 
had broken away from a tooth on one side of the double 
helical sunwheel, and there were signs of mechanical 
damage at the point from which the fatigue crack started. 
Though this diagnosis cannot be absolutely proved, it ap- 
pears to be a very likely explanation of the failure, par 
ticularly as no other gears of this type have shown any de- 
fects even after considerably longer running periods. 
It is, however, interesting to note that the AGIP gear 
continued to run for over 2000 hr with one of the sun- 
wheel teeth badly damaged, and this indicates the margin 
of safety inherent in the design. 

The remaining service problem on the AGIP turbine 
which deserves mention here was an irregularity in the’ 
operation of the air blowoff valves which were provided to 
reduce the amount of overspeed of the low-pressure tur 
bine and driven machinery, in the event of the circuit 
breaker opening when the set was carrying a high load. 
Owing to a fault in the control arrangement, these valves 
accidentally opened while the set was operating normally 
and caused a substantial rise in the temperature of the 
combustion gases reaching the high-pressure turbine. 
Though the excess temperature lasted only for a fairly 
short period, and the defect in the operation of the blow 
off valves was soon remedied, some anxiety was felt re 
garding the possibility of metallurgical damage having 
been done to the high-temperature turbine-rotor blades. 
The next convenient opportunity was therefore taken to 
move this rotor for detailed metallurgical examination, 
and the results were most reassuring in that negligible 
loss of properties had taken place in the Nimonic SOA 
blades and the suppliers expressed themselves as entirely 
satisfied that the blades could be returned to further 
uninterrupted service. The turbine disks also were 
given a detailed examination and were found to be 
within 0.002 in. of their original dimensions, which ap 
proached the limit of accuracy of which the shop measur 
ing equipment was capable. 

To date, fifteen Mark TA gas-burning turbines have 
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gone into service. In addition to two sets running in 
Italy, there are seven in operation in the Middle East, 
five in South America, and one in Pakistan, while a num- 
ber of other installations are on order. 

The four-turbine power plant at the Works of Cemen- 
tos Carabobo at Succra, Venezuela, illustrated in Fig. 5, 
had all turbines go into service in October 1956. They 
have been run alternately in pairs or three at a time. 
This has provided a demonstration of the parallel-run- 
ning qualities of the sets, particularly as the load require- 
ment fluctuated by a large percentage when the 1100-hp 
motor driving the cement mill was switched direct on or 
off the line. To protect against momentary over- 
fueling under sudden load applications, air:fuel ratio 
limiters were fitted to all sets, which meter the maximum 
fuel supplied to the turbine in proportion to the air flow 
entering the compressor. 

Only one mishap has occurred in the operation of the 
Carabobo installation which is worth recording. The 
operator was synchronizing No. 4 turbine with No. | set 
which was on line, and accidentally slipped while prepar- 
ing to close the circuit breaker. He continued to hold 
the lever and the breaker actually closed while the two 
alternators were around 180 deg electrically out of phase. 
The resulting torque between the alternator rotor and 
stator substantially exceeding the 12-times full-load 
torque which is normally experienced under phase-to- 
phase short-circuit conditions which the set was designed 
to withstand. Both sets continued to run normally, ex- 
cept for the appearance of slight vibration in No. 4 set. 
Running proceeded until a convenient opportunity arose 
to examine the low-pressure turbine, when it was found 
that a slight distortion had been produced in its shaft, 
which was replaced by a new component. No damage 
was visible in the reduction gear, and the set continues 
to run on the original components. Under the partic- 
ularly arduous load cycling which occurs in this in- 
stallation, a tendency showed up for light blade rubs to 
occur in the turbine. This particular defect had not 
previously been experienced in any other installations, 
but has been completely cured by a 0.020 in. increase in 
blade-tip clearance. 


Crude Oil 


At the time of writing, a total of ten Mark TA gas 
turbines are scheduled for delivery to oil-field operations 
where crude oil will be used as the fuel. Two main areas 
are involved, the first being in the Middle East and the 
second in Sicily. For reference, the compositions of the 
two types of crude are quoted in Table II. 

An exploratory series of shop tests was carried out on 
a sizable quantity of the Middle East crude, which was 
specially shipped for the purpose, and the operating re- 
sults were sufficiently encouraging to lead to the accep- 
tance of a commercial order for six turbines to operate 
on this fuel with magnesium-sulfate additive. It was 
not claimed that the blade life would be as long as when 
running on gas or distillate fuels, or that maintenance 
would be quite so low, but in spite of these disadvan- 
tages, the oil company was convinced that the operating 
economies which would accrue to them from being able 
to use crude straight from the well would amply repay 
the slight increase in running charges. As these sets are 
just going into service, it is not yet possible to give an 
assessment of their running under site conditions, but in 
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rABLE II—ANALYSES ON CRUDE OILS 
Middle East 
Crude Sicilian Crude 

Specific gravity API 34.5 19.0 
Viscosity 

Suv. Sec. @ 100 F 44.4 1764 

Centistokes @ 100 F 5.64 381 
Sulfur, % 3 2.2 
Ash, total ‘ 0.0108 0.015 

Vanadium, ppm s 6 

Nickel, ppm 3 18 

Sodium, ppm s 2 

Iron, ppm 13 i8 


view of the considerable amount of preliminary work 
which has been done, reasonable optimism is felt on this 
account. 

In the case of the Sicilian crude, it was felt desirable to 
carry out a field trial, and a complete turbine with water 
brake and a six-man team were sent out to the site, which 
was in the small town of Ragusa in the mountainous 
southern part of Sicily. In spite of site difficulties, in- 
cluding torrential rains and frequent power failures, a 
substantial amount of endurance running was carried out 
during a period of 4 months, tests being made both on the 
straight crude and on fuel with magnesium-sulfate addi- 
tive, which had given beneficial results in earlier tests 
with residual fuels. It was, however, concluded that, 
with a fuel having relatively low vanadium and sodium 
contents, little practical benefit resulted from the use of 
an additive, and on grounds of operational simplicity 
the extra equipment involved could advantageously be 
omitted. 


Gas Turbines in Process Industries 


The resources of most gas-turbine manufacturers were 
initially devoted to meeting the requirements of the 
simpler types of installation. Since then other applica- 
tions have developed such as the use of the small gas tur- 
bine with a waste-heat boiler. This is one of the sim- 
plest forms of a combined cycle that is possible, which 
makes it particularly attractive. 


SMALL GAS TURBINES VERSUS ENGINES 


The Mark TA turbine is a simple, dual-shaft, open- 
cycle gas turbine, the output turbine running at 6000 
rpm and producing 1150 hp at 80 F ambient and 1000 ft 
altitude. It is designed for continuous full-load service 
for mechanical drive, power generation or marine serv- 
In the majority of cases it is in competition with 
an oil or gas-fired engine. Engines have a long record of 
service in the applications mentioned. Generally, 
maintenance and operating labor costs are high. Fur- 
ther, a reciprocating engine is basically unsuited to driv- 
ing centrifugal compressors or other high-speed rotative 
machinery, owing to its relatively low speed. Hence, 
the simple-cycle turbine is economically justified through 
savings in maintenance and operating labor. These ad- 
vantages must offset the lower heat rate of an engine in 
order to justify the turbine. Since the area of use is 
based on a favorable balance of fuel, maintenance and 
labor costs, it is evident that it will appear in its most 
favorable light when it is near a source of a clean, low- 
cost fuel such as natural gas. This area, is, of course 
the Southwestern section of the United States, although 
there are future possibilities near Canadian gas sources. 
This area will be extended northward if the unique fea- 
tures of the turbine may be used. Such a major feature 
is the high energy level of the exhaust gases. 


ice. 
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TABLE III-—COMBINATIONS AVAILABLE 


— Steam Properties Output Heat rate 


Steam, Power, Btu/hphr 
Press., psia Temp., deg F lb/hr bhp (LHV) 
125 D&S 8600 1100 17150 
250 740 6300 1100 17300 
400 740 6800 1100 17400 
600 740 6400 1100 17500 


Nore Rated output at NEMA standard conditions with 210 F feedwater 


For most process conditions, the heat recoverable from 
an engine is relatively small in proportion to a gas tur- 
bine. This results from the heat loss to jacket water 
being large percentagewise while the temperature of the 
jacket water is so low that the heat energy cannot often 
be utilized. In addition, approximately 3-6 times as 
much gas per horsepower-hour is available from the tur- 
bine compared to a two-stroke or four-stroke engine. 
Owing to the jacket-water loss and flow difference, the 
maximum practical cycle efficiency for an engine with 
waste-heat recovery will generally be lower than for 
steam or gas-turbine power plants being used to generate 
both power and process heat. The stack temperature 
of the turbine may be economically reduced to 350-450 


F. 
COMBINED CYCLE WITH ASSISTED CIRCULATION BOILER 


An assisted circulation boiler of the LaMont type may 
be used since it is compact in size, standard sections may 
be located essentially in the turbine-exhaust duct, and it 
is adapted to the generation of both high and low-pres- 
sure steam for the capacities involved. 

This type of boiler employs a circulating pump and 
drum that are separate from the boiler. The pump, Fig. 
8, draws water from the bottom of the drum and forces it 
through the boiler, where steam is formed. Orifices lo- 
cated in each boiler tube, control the flow of water in ac- 
cordance with the rate of heat absorption. The mixture 
of steam and water is returned to the upper part of the 
drum. 

This arrangement allows flexibility in the location of 
the boiler in process or other confined areas. The heat 
ing surface is placed in the turbine-exhaust duct and the 
drum may be located elsewhere without any essential hy- 
draulic considerations. 

The boiler will generate 40-45 lb of steam per hr per 
cu ft of installation space. This figure assumes that the 
heating surfaces will be located in the turbine-exhaust 
duct and the boiler will be credited with the space saved. 
This represents 6-10 times as much steam per cubic foot 


© stacn 





}ss0% 
i 
}——- -_ — Steam 
| all = 25 PSG saste 
| ORUM 
SOLER | 
| 
| b + _ me 
! T . 
— Aircel 20°" FEEOWATER 
fuer 4 rs 
( ' EXHAUST GAS 
70 * 
sso on 
ie } | 
ee T | } { 
™m™ | 
1 oA 


GAS TURBINE 


wmTact aw 
' sor 


Fig. 8—Cycle diagram for gas turbine with assisted circulation boiler 


> 
Fig. 9—Outline dimensions of a combined cycle unit 
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as is generated by conventional fire or watertube boilers. 

A superheater may be located in the turbine-exhaust 
duct in order to raise the temperature of the steam above 
the saturation level. In addition, where the pressures 
warrant it, an economizer may be installed in order to 
minimize the exhaust loss. 


BOILER STANDARDIZATION 


Two standard heating sections have been developed 
for use with standard pumps and drums. These three 
items provide over 30 combinations of capacities, pres- 
sures and temperatures while maintaining the advan- 
tages of standardization. 

One of the heating sections is used in either the super 
heater or the economizer. The other basic section is 
used for the boiler. Both sections have a constant cross 
section in order to match the turbine-exhaust-duct di- 
mensions. Only the length is changed to suit the vari- 
ous requirements for steam. The turbine-exhaust con 
nection also may be located in a vertically up or down 
direction. 


STEAM AND POWER RATINGS 


Some of the available combinations are illustrated in 
Table II, together with the turbine power output and 
fuel requirements. 

The simplicity and compactness of the physical ar- 
rangement of the turbine and boiler may be seen in 
Fig. 9 which illustrates a typical plant. 


INFLUENCE OF AMBIENT CONDITIONS 


The maximum rated power output of a gas turbine as 
well as other forms of internal-combustion engines is de- 
pendent on the ambient temperature and barometric 
pressure. The gas turbine is, however, relatively more 
sensitive to ambient temperature, which results in an in- 
crease rated power and steam generated as the ambient 
temperature decreases, and vice versa. With the excep- 
tion of comfort cooling, many applications involve more 
power and steam during the winter months. These areas 
of use can take advantage of the inherently greater out 
put of the gas turbine during cold weather, Fig. 10. 

Fig. 11 shows the influence of ambient temperature 
and barometric pressure on the steam generated at rated 
turbine output. It will be seen that the steam generated 
increases or decreases approximately 2'/) per cent for 
each 10 F change in ambient air temperature, compared 
to a | per cent change for each 500 ft change in altitude or 
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Fig. 10—Power variation with changes of ambient temperature 








its equivalent in barometric pressure. These values are 
about one half the amounts that the power output is in- 
fluenced, Fig. 12 

Steam flow may be maintained at partial load by sup 
plementary firing. However, the steam generated is in 
fluenced only one half as much as the power change, Fig. 
13. For example, the steam output at one half of the 


power output is only 75 per cent of its rated value. 
Ex ONOMICS 


In order to illustrate the points that have been dis 
cussed, let us consider a combined unit rated at 1100 hp 
and S600 Ib hr of 125-psig dry and saturated steam. 


— 








HORSE POWER CORRECTION FACTOR 

















BAROMETRIC PRESSURE -PSIA 


Fig. 12—Power output versus barometric pressure 
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Fig. 11—Steam generated versus ambient temperature with parameters of 
barometric pressure 


Assumptions 
1 Load factor 
Power—100 per cent 
Steam—100 per cent for 6 months per year 
Fuel costs 
$0.40 per million Btu 
11 mils per kwhr 


Gas 

Power 
Steam value 

Steam—$0.75 per thousand pounds 


The combined cycle would be worth over $35,000 per 
year compared to purchasing power and generating 
steam. 

In conclusion, the small turbine has merit for applica 
tions involving the use of waste heat. 
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Fig. 13—Power output versus steam generated 
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The EBWR plant at Argonne National Laboratory houses a complete direct 
cycle boiling water reactor power plant. Originally designed for a 5000-kw 


Atomic Power an 


By THEODORE BAUMEISTER 


Stevens Professor of Mechanical Engineering in Columbia 
University and Consulting Power Engineer 


OR the last dozen years we have been bombarded with 
an incessant propagandistic gun fire that would 
make you think that atomic power is about to take 

over the earth and that nuclear fission is the raw energy 
all other energy sources. That may 
be approximated in but it is a long way off. 
There is no reason why the pattern should be very dif 
In the 
presteam era, if power includes transportation as well as 
then wind power was second only to 
muscular power—today it is little more than a technical 
curiosity and the wind still blows. Before the days of 
Diesel and Otto land and sea transportation used steam 
Airplanes were figments of the imagination. 


which will displace 
time 


ferent from the pattern which has gone before. 


stationary service 


engines. 
Today the internal combustion engine so dominates the 
power field that there are more than 50 hp of automotive 
capacity for every hp of steam and hydro combined. 
Does this mean that there is no market for steam power 
or that gasoline engines, Diesel engines or gas turbines 
are about to supersede steam and hydro in stationary 
electric service? Automotive engines are a sorry sub 
stitute for steam and hydro in such service. Nuclear 


power will, likewise, not displace all other methods of 


A BAI Meeting, January 22, 1958, Cleveland, Ohio 


* Presented at the 
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electricity output based on 20,000 kw of thermal reactor heat the unit has 
operated successfully at 2!% times its design capacity 


d the Boilermaker 


This author sees atomic power developing in an or- 
derly fashion with no need for “crash” programs. 
He makes an interesting comparison between avi- 


ation and nucleonics which merits serious thought. 


power generation. It has arrived for the propulsion of 
naval vessels and in a very few years it can be said that a 
Navy which is not nuclear propelled might just as well 
try to rely on oars and sails to fight a 20th Century war. 

Naval service will teach many lessons on how to build, 
run and maintain atomic power plants. As that expe 
rience is accumulated we can reasonably expect to see the 
attractive features such as weightlessness of the fuel and 
the tremendous uranium reserves lead to adaptation for 
other services. This could easily mean commercial ap 
plications where alternative fuels are high in price or are 
rising in price. The large aircraft, the sea-going ship and 
the stationary power plant are the likely spots. Such 
applications call, not alone, for technical feasibility and 
reliability, but for the all important price tag—the 
economic picture must be right. 


Fuels for the Future 


It is pleasant mental calisthenics to. anticipate the 
future and the ultimate requirement that man must find 
a substitute for his fossil fuels. Our fossil fuel supply is 
limited and any reasonable person who tries to read the 
portents of the future must agree that sometime —per 
haps in 25, 50 or 100 years—we will not continue to be 
blessed with the lavishness of nature in her petroleum, 
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natural gas or coal resources. But the depletion is far 
from imminent, especially here in the U.S.A. So there is 
no need to be stampeded into a program for the immediate 
and profligate development of atomic-electric plants and 
industries. No more need than for a stampede to har- 
ness the winds, the tides, the waves, the heavy hydrogen 
of the sea or the sun. We must press on rationally with 
our development efforts and we must gain experience 
with the operation of nuclear equipment. But experi 
ence can be gained with small reactors which supple 
ment existing steam-making facilities, probably more 
profitably than by the extravagant construction of the 
largest and most costly reactors. Experience still keeps 
a dear school—even in the atomic age. 

We will find that many problems which are now con- 
sidered severe will gradually disappear. We wili not 
have to live with a price of $500 per kw or more for a 
nuclear-electric plant. We may not be able to get down 
to $150 per kw which is today’s typical price for a coal 
fired steam plant. But we will learn and must, as James 
Watt's steam plants used 100,000 or more Btu for a 
kwhr and today we can do a better job for less than 
10,000 Btu——so we can expect progress in the nuclear art. 


The Future for Steam 


Let us not forget that this progress will be essentially 
along steam lines. Gas turbines are about as realistic 
in the nuclear fields as they are for operation on coal; 
perhaps a little less so? There is only one serious type of 
nuclear-power-plant today, and that one uses steam as 
the thermodynamic fluid. All others are too conjectural 
much present consideration by practical 
nuclear 
The 
energy released in the reactor is heat and as such a con 
verter, like an engine or turbine, for transforming heat 
into work, is a component element if we want electrical 
output. So old man Carnot is still around with all his 
limitations on conversion and conversion efficiency. I 
see no reason for selling the boilermaker short. If nu 
clear energy is to be made technically and economically 
attractive there must, for the foreseeable future, be ample 
opportunity for the boiler industry because of the domi- 
nance of steam. Asa corollary to this the boilermaker 
should not leave any stone unturned to keep abreast of 
atomic progress. If he cannot provide the reactor and 
the reactor steam-generator he will be abdicating his 
natural position in the art of power generation—his 
competence in the production of steam from any source 


to warrant 
people. The 
energy into electric energy is far from realistic. 


idea of the direct conversion of 


of heat 

In recent months it has become increasingly apparent 
that the economics for stationary nuclear-electric power 
plants are far from attractive. Admissions to this effect 
are appearing everywhere. Some people believe that the 
development of foreign markets will be the device to alter 
this unfavorable financial picture. This is a doubtful 
alternative. To me there is no more opportunity for 
Americans to perfect atomic power plants via the foreign 
market route than there is for the automobile manufac- 
turer to put his trust in the foreign market as the major 
Some can be sold there but the 
dominant market must be domestic. In the nuclear field 
the competition for foreign markets will be fierce. Let's 
not forget that there are plenty of brains among nationals 
other than those from the U.S.A. We have no monop- 


source of his income. 
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At the turn of the century, 1903 to be exact, this 5000-kw turbine unit repre- 
sented a radical change from the steam engine 


oly on brains. And, if we are to remain solvent, the ex 
pected returns on foreign investment must run higher 
than those on The 
subsidy, via foreign aid programs, may be a new con- 


domestic investment. device of 
venient way of making money available for our atomic 
specialists now that the economics of domestic nuclear 
electric power have been demonstrated to be so un- 


attractive. 
Aviation and Nucleonics Compared 


In this whole field of nucleonics and predictions I like to 
think of the speculative procedures which prevailed half 
a century ago in another vitally significant field—avia- 
tion. The question was then ‘‘Will man ever be able to 
fly?’ The magazines and newspapers and technical 
societies were full of stories, analyses and opinions on 
flying. 

Here are some quotations which seem to be significant. 
As I read them you might like to make a mental substitu- 
tion of the word atomic for the word aerial. First, from 
an eminent engineer in December 1901: 

“There is one engineer whose opinion at the present 
hour, after a consideration of some of the more important 
physical and mechanical facts involved, and after noting, 
in connection with the conclusion to which such con 
sideration has led, certain social conditions, is that there 
is no basis for the ardent hopes and positive statements 
made as to the safe and successful use of the dirigible 
balloon or flying machine, or both, for commercial 
transportation or as weapons of war, and that, therefore 
it would be a wrong, whether wilful or unknowing, to 
lead the people and perhaps governments at this time to 
believe the contrary.”’ 

Second, in the same article this engineer—in fact, 
Engineer in Chief of the Navy—while not too hopeful 
of successful flight, displayed a clear understanding of the 
potentialities of airplanes as weapons of war: 

‘Much is often claimed for the promotion of peace in 
the event of a successful aerial war-machine being per- 
fected in the future, on account of added horrors of war- 
fare and other considerations that will not so well bear 
investigation, but it is not easy to see how a new weapon 
of war, possessed by all the Principal Powers, could bring 
about peace.” 
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Third, from a prominent scientist from whose books 
your forebears and mine probably studied, if they took 
science courses at college. This was in October 1903. 

“The mathematician of today admits that he can 
neither square the circle, duplicate the cube, or trisect 
the angle. May not our mechanicians, in like manner, 
be ultimately forced to admit that aerial flight is one of 
that great class of problems with which man can never 
cope, and give up all attempts to grapple with it?”’ 

This was less than two months before the bicycle re- 
pair mechanics, the Wright brothers, made their first 
flight at Kitty Hawk. A few months after Dec. 17, 1903 
another prominent engineer wrote this, my fourth quo- 
tation, as a tribute to the skill of Orville and Wilbur 
Wright, the sons of a minister from out in Ohio: 

‘This was the kind of practical efficiency acquired by 
the Wright Brothers, whose flying machine was success- 
fully tested on the 17th of December. For three years 
they experimented with gliding machines—and it was 
only after they had obtained thorough command of 
their movements in the air that they ventured to add a 
motor. How they accomplished this must be reserved 
for them to explain, as they are not yet ready to make 
known the construction of their machine nor its mode of 
operation. Too much praise cannot be awarded to these 
gentlemen. Being accomplished mechanics, they de- 
signed and built the apparatus, applying thereto a new 
and effective mode of control of theirown. They learned 
its use at considerable personal risk of accident. They 
planned and built the motor, having found none in the 
market deemed suitable. They evolved a novel and 
superior form of propeller; and all this was done with 
their own hands, without financial help from anybody.”’ 


The Present National Policy 


Contrast that with the current accent on government 
money—-just spend more money, get more subsidy, and 
we will have economical nuclear-electric power. If that 
reasoning is not fallacious then my heavy astigmatic 
glasses cause more aberrations than I should like. In 
fact the quandary of the American situation on atomic 
power was well defined in the editorial, ‘U.S. Policy,”’ in 
the December 1957 issue of Nuclear Engineering, that 
illustrious British journal: ‘In the United States there 
are few people in a position to comment authoritatively 
on the present weapon position, but there seems little 
doubt that America is far and away the world’s leading 
weapon power, both in quantity and in variety and de- 
gree of development. On this side of the business the 
AEC has had a clear-cut task and has done the job well. 
On the other side of the fence, the task has been to pro- 
mote the development of nuclear energy for peaceful 
This, however, can be interpreted in a number 
of ways: for example, it can be taken as meaning (1) 
that’ the U. S. is to be “top” national in nuclear power 
whatever the cost, (2) that an internal market is to be 
developed which will be commercially profitable to the 
manufacturers, (3) that a large export business is to be 
promoted either for political reasons of for long-term in- 
vestments, and (4) that the technology of reactor en- 
gineering is to be spread throughout industry so that 
when the need for nuclear power becomes pressing, or 
when the prospect of economic generation is more real, 
industry will be in a proper position to exploit it. 

“All these interpretations would appear to be permis- 


puryp ses. 
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sible, but there seems to be a difference of opinion be- 
tween the AEC, industry and Congress as to which should 
take priority. It should be emphasized that American 
manpower and effort is not illimitable and these inter- 
pretations are not mutually compatible.” 

My own conclusions on this whole question of nuclear- 
electric power for the U. S. were, I feel, adequately ex- 
pressed in a guest editorial which I wrote last year for 
Electrical World and which I believe is still an accurate 
summation of the present state of the art. I'll quote 
some parts which seem especially pertinent with this 
audience. 


The Present Status 


“Any power engineer, worthy of that identification, 
is always interested in new developments which might 
lead to the production of a hp-hr or a kwhr for less 
money and with greater reliability, less weight or bulk, 
more operating flexibility, or improved life of plant. 
The emphasis on these various items will depend upon 
the service application of the power plant, e.g., station- 
ary or transportation, commercial or military. 

“The atomic power plant is uniquely the most fasci- 
nating new development in many years. The service 
record of the submarine, USS Nautilus, so far as publicly 
disclosed, demonstrates the reality. Many power en- 
gineers have spent much time and money on the possible 
adaptation of nuclear sources to the generation of elec- 
tric energy in stationary practice. As a consequence of 
a study of many published statements and of participa- 
tion in the design of several projected commercial and 
non-commercial power plants, it would seem that the 
following ten tentative conclusions reasonably express 


the present position of nuclear-electric power in the 
United States: 

‘1. Present total costs in mills per kwhr in the U. S. 
are higher on nuclear plants than on alternative plants 


burning conventional fuels—from 1!/. to 10 times as 
much depending upon the bookkeeping or cost account 
ing and/or the optimism. 

‘2. Fossil fuel costs will probably increase with the 
passage of time and changing supply-demand relation 
ships—maybe 2 to 5 per cent per year. 

“3. Nuclear fuel cost in terms of mills per kwhr 
should be reduced with the perfection of the breeder 
reactor and could become zero or even ultimately nega- 
tive. 

‘4. The extensive reserves of uranium and thorium 
will preclude the bugbear of depletion and inadequacy 
of fission fuel resources and supplies. 

“5. Future total costs per kwhr of nuclear plants 
should equal or eclipse the then best practice in conven 
tional plants—maybe in 15, 20 or 25 years. 

“6. Government monopoly and/or subsidy of fis 
sionable materials, heavy water, waste disposal and the 
like must be scrutinized and supplemented by the es- 
tablishment of a free market somewhere if the real costs 
per kwhr are to be determined. 

“7, The choice, at this time, of the ‘best’ reactor 
designs or reactor power plant designs, from among the 
hundreds of possible permutations and combinations of 
technical elements, requires omniscience or the most 1m 
probable good fortune. 

“8. The waste disposal problem, in the light of the 
biological dictum that ‘no radiation is good,’ must be 
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solved as it eclipses anything in potential hazards and 
nuisances that the human race has ever encountered. 

“9. Safety and containment must be made tech 
nically sound and economically feasible; adequate in- 
surance and indemnity must be provided, especially gen- 
eral business and third-party liability protection. 

‘10. We should not be mousetrapped into a play in 
the international nuclear-electric power ball-game with 
our present world leadership in the electric energy field 
and thus sacrifice the blessings of vast attractive coal 
deposits, mineable at prices which make others jealous. 
We should not allow political considerations to divert or 
dilute our leadership in the atomic weapons’ field. 

“Research and development, coupled with the ex- 
perience gained on naval, military and early commercial 
atomic plants, will ultimately have important repercus- 
sions in all areas of nuclear fission, particularly electric 
power 

‘The power engineer should, today, approach the field 
of reliable, economic, electric energy from nuclear sources 
in the U. S. with an attitude which can be briefly ex 
pressed dubious as to the present, sanguine as to the 
future 

Those were my ideas last year on nuclear-electric power 
for the U.S. I have not seen any evidence which would 
prompt me to retract, to apologize or to alter the views 
then expressed. Like Mark Antony, ‘I come to bury 
Caesar, not to praise him’’—at least, as a realist, to bury 
those parts of this nuclear business which require inter 
ment at this time and to praise those parts which deserve 
glorification 





Steam Power Plant Design Conference 
Set for Poughkeepsie 


The May 8, 1958 Steam Power Plant Design Con 
ference scheduled for Poughkeepsie, N. Y., is to be con 
ducted as a function of the Mid-Hudson Section of The 
American Society of Mechanical Engineers under the 
direction of Mr. William B. Legier as General Chairman. 

The Advisory Committee is composed of many 
eminent engineers including E. G. Bailey, William F 
Ryan, Robert M. Gates, Edwin S$. Bundy, Arnold W 
Milliken, Ernest R. Acker, Harry J. Bauer, E. C. Duffy, 
and Dwight Douglass 

The program, being coordinated under the direction of 
Herbert B. Reynolds, Chairman of the Technical Com 
mittee, is said to feature more than a score of young 
mechanical and electrical engineers that are experts in 
their field. 

There will be an open house inspection trip at Dans 
kammer Station of Central Hudson Gas & Electric Cor 
poration on Thursday morning, May 8. 

An afternoon technical session will be devoted to de 
velopment and design of a typical modern power station 
from preliminary study through first operation. This 
session has already created widespread interest among 
steam power engineers; it will be of particular value to 
young engineers that are on their way up in the power 
field. 

A dinner is scheduled for 6:30. The dinner speaker 
will be Doctor S. C. Hollister, Dean of Engineering, 
Cornell University. Doctor Hollister is an Honorary 
Member of ASME. 
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Samples Coal Shipments 
in a Matter of Minutes! 


Crushe and tho 
oughly mine oa 
here PLL CL 


of 1 ton per hour 


2 

A 5 or 15 

finely di nte 
groted, truly rep 
resentative sample 
is delivered here 


3 


For fastest analy 
sis, a 5 sample 
of the sample 
may be secured 
here 


STURTEVANT COAL SAMPLER 
with New Automatic Splitter 


It’s a fact! Big users of coal and coke know the true 
B.T.U. value of deliveries before moisture has a chance 
to evaporate ... thanks to the speedy crushing, homog- 
enizing and proportioning actions of the Sturtevant 
Automatic Coal Sampler and its Automatic Splitter. So, 
they get what they pay for . . . and increase boiler effi- 
ciency in the bargain. 


Handles a ton an hour! The Sturtevant Automatic Coal 
Sampler takes 3” or smaller coal or coke and crushes 
it to 6 mesh or finer. Sample spout takes off 5, 10 or 
15% of the finely crushed homogenous mixture, as 
desired. Then, the optional Automatic Splitter takes a 
5% “sample of the sample.” 





“OPEN-DOOR’’ DESIGN 


provides ‘‘One Man, One Minute’’ 
accessibility for all cleaning and 
maintenance — an exclusive 
Sturtevant feature that saves 
valuable down-time 








Want more information? Write for all the facts 
about the Sturtevant Automatic Coal Sampler — 
the tested shortcut to accurate B.T.U. analysis. 


STURTEVANT 


MILLCOMPANY 
153 Clayton St., Boston 22, Mass. 


CRUSHERS ° GRINDERS ° MICRON-GRINDERS ° SEPARATORS 
BLENDERS ° GRANULATORS ° CONVEYORS ° ELEVATORS 
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Abstracts From the Technical Press—Abroad and Domestic 


(Drawn from the Monthly Technical Bulletin, 
International Combustion, Ltd., London, W.C. 1) 


Fuels: Sources, Properties and 
Preparation 


Coal Resources of the U.S.S.R. Anon. 
Min. J. 1957, 249 (Nov. 15), 577. 
According to the latest Russian es 
timates deposits for mining in modern 
conditions exceed 3,000,000 mil. tons 
of which 85% are in Western and 
Eastern Siberia. The seams there are 
from 160-260 ft. thick and mostly 
near the surface so that open cast 
mining can be employed. Output is 
to be increased from the present 395 
mil. tons to 650 mil. tons in 1972. 


Study of Swelling Pressure (Driving 
Phenomenon) of Coals with Special 
Reference to Japanese Coals. T. 
Iwasaki J. Inst. Fuel 1957, 30 
(Nov.), 602-8 

The swelling pressure of Japanese 
and imported coals and blended coals 
has been studied by various methods 
as a function of particle size, bulk 
density, moisture content, weathering, 
blending and petrographic constitu 
ents Means for reducing excessive 
swelling pressure are indicated. 


Petrology in Coal Research. Anon 
C.S.I.RI. 1957, No. 2 (Oct.),6—9. 
The place of petrology in the study 
of coals is discussed and the knowledge 
to be obtained from the petrographic 


analysis outlined 


Symposium on Coal Preparation. 
Anon. Jron and Coal Tr. Rev. 1957, 
175 (Nov. 1), 1021-4 

Abstracts are given of the papers 
presented to the second Symposium 
held at Leeds University in October 
1957, dealing with separation, de 
watering, and drying of fines 

Anon Gas 
16), 905 


Liquefied Natural Gas. 
World 1957, 146 (Nov 

A brief account is given of the test 
runs to be made with shipping lique 
fied natural gas a specially con 
verted ship with insulation to hold a 
temperature of 250 F from Vene 
zuela to Great Britain where re 
frigerated storage is now being erected 
The cost of the 


estimated at 80 cents/1000 cu ft 


gas in Great Britain is 


against $1.00 for manufactured gas 
The total investment costs are esti 
mated at $239 mil 


Mechanical Handling 


Flow of Coal in Bins. F. D. Cooper 
and J. R. Garvey, Combustion 1957, 
29 (Nov.), 45-9 

Investigations into the reasons of 
interrupted flow of coal in bins and the 
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effect of coal size and moisture content 
on it are described. These studies led 
to the development of the cone insert 
and eventually to the double-cone in 
sert in bins with cylindrical and 


conical bottoms; these are later ap 


plied to square and rectangular bunk 
ers and also proved successful. 


Heat: Cycles and Transmission 


Heat Transfer to Supercritical Water. 
N. L. Dickinson and C. P. Welch. 
ASME Preprint 57-HT-7, 1957 (Aug), 
7 pp. 

Experimental investigations are re 
ported of heat transfer co-efficients for 
supercritical water at pressure of 3500 


COAL CRUSHER, SIZER, 
SCAVENGER—all in one! 


3 big coal preparation jobs are all done well by these great 
Pennsylvania Bradfords — depended upon for 50 years at 
mines, power plants and by-product coke plants the world 
over. Run-of-mine coal is fed into one end of the screened, 
revolving cylinder. Sized coal screens out. As cylinder re- 
volves, oversize is lifted on horizontal shelves, dropping, 
breaking to size and passing out the screen. Minimum of 
fines. Debris and tramp iron too large to pass screen is dis- 
charged at end. Low maintenance cost. Low power con- 
sumption. For extra hard coals a hammer 


rotor at discharge end crushes 


any lumps not yet re- 
duced in journey. 


Pennsylvania Crusher Division 
Bath Iron Works Corporation 
West Chester, Penna. 





US 


with this new 
Magnetic 0. System 


Now you can analyze and record 
flue gas Oy» in 13 seconds get 
data to your operator before com 
bustion gases “see daylight.” 

And, this Oo system does some 
thing never done before: pro 
duces a continuously averaged 
sample that accurately represents 
actual combustion conditions 
and does it day after day 

Such reliability is bringing an 
entirely new concept of “on the 
job” stamina to flue gas sampling 
and measurement. Already, these 
Oz» systems are in operation 
some as automatic controllers 

Write for Data Sheet 463-60 or 
contact our nearest District Of 
fice. Leeds & Northrup Company, 
4972 Stenton Ave., Phila. 44, Pa. 


ie Bail 


Instruments 


Automatic Controls « Furnaces 


and 4500 psi and temperatures of 
220-1000 F, mass flows of 1.6 to 2.5 
x 10' Ib/sq.ft., h and flux ranging 
from 280,000 Ibs to 580,000 B.t.u./sq 
ft, hr Film conductances in the 
vapor region were higher than those 
evaluated from published data or 
theoretical studies 


Steam Generation and Power 
Production 


Maintenance of Steam Boiler Plant. 
National Coal Board Information 
Bulletin No. 57/187, 1957, 27 sheets 

Schedules of frequency of examina 
tions and tests for mechanical parts of 
boilers and auxiliaries have been tabu 
lated. These refer to: 1. Shell boilers; 
2. Water tube boilers; 3. Locomotive 
Auxiharies; 5. Bunkers 
and conveying equipment; 6. Com 
pressed-air equipment; 7. Crushers, 
mixers and milling equipment 8 
Haulage equipment; 9. Instruments; 
10. Lifting appliances; 11. Miscel 


boilers t 


laneous 


Problems of Ventilation of Steam 
Power Plants. M. Hansen Mitt 
V.G.B. No. 50, 1957 (Oct.), 310-6 
In German 

Natural and artificial ventilation 
of boiler houses and turbine rooms are 
discussed and good and bad designs 
contrasted 
calculation of the ventilating system 


General principles for the 


for boiler houses are laid down 


The Use of Models in Power Plant 
Design. L. Walter. Steam Engr 
1957, 27 (Nov.), 50-1 

rhree dimensional models are used 
increasingly in steam station design 
for visualising general or particular 
lay-outs, especially pipe-lines and 
clearances, for advance planning in the 
erection of plant, instruction of per 
sonnel and for exhibitions. The scale 
will depend on the amount of detail 
to be shown and may range from 
in. to the foot for showing overall de 
sign, to */, in. to the foot for showing 
most of the details of the finished plant 





UNAFRAX CONSTRUCTION CO. 


LO. 3-2431 rt ~  PGH. PA. 
Go. 


ORGANIZED IN 1956 BY 
P. C. FOCER AND PAUL |. NEFF 
AFTER COMPLETE DISSOLUTION OF 


UNITED REFRACTORY CONST. CO. 


“LET UNAFRAX CONSTRUCTION 
CO. SOLVE YOUR REFRACTORY 
AND INSULATION PROBLEMS FOR 
BOILERS—FURNACES 
KILNS—INCINERATORS" 


405 MCNEILLY ROAD 
PITTSBURGH 26, PA. 











Scale Models Bypass Blueprints. 
Anon. Chem. Engng. 1957, 64 (Nov.), 
158, 159. 

It is shown that by using scale 
models drawings of plant layout and 
pipe lines can be eliminated, lay-out 
improved, tendering made easier, and 
construction proceed more rapidly. 
Working with scale models has proved 
considerably more economic than 
working from drawings. 


Designing Natural and Balanced Draft 
Systems. S. J. Mitchell. Brit. Chem. 
Engng. 1957, 2 (Nov.), 590-4. 

rhe theory of chimney effect is de 
scribed, and the design aspects of 
natural and balanced systems are dis 
cussed. These are supported by a 
worked example 


Steam Tracing of Piplines. E. Barton 
and E. VY. Williams. Brit. Chem 
Engng. 1957, 2 (Nov.), 598-601 

The design procedure developed by 
1.C.1. Dyestuff Division is explained 
Its application to high temperature 
and low temperature tracing, and the 
effect of steam-trap spacing are de 
scribed 


Influence of Pressure, Steam Tem- 
perature and Reheat on Boiler Design. 
J. Hegeman. Mutt. V.G.B. No. 50, 
1957 (Oct.), 293-310. (In German.) 

The development of forced-flow, es 
pecially Benson, boilers for pressures 
below and above the critical, and tem 
peratures up to 1200 F is described 
The arrangement of evaporating, su 
perheater and reheater surfaces, and 
the control of the steam temperature 
are discussed and illustrated by ex 
amples of American and German 
boilers. Reheating by a combination 
of superheated steam and flue gas 
heat exchangers is recommended, 
especially where several stages of re 
heat are employed. The selection of 
the correct grade of steel, the calcula 
tion of tube wall thickness and tem 
perature, and the welding of ferritic 
and austenitic steel junctions are dis 
cussed. The further development of 
steam generators appears to point to 
pressurised combustion enabling the 
generation of steam within a much 
smaller space and the production of 
standardised units. 


Fuel Firing 


Pulverised Coal Burners. W. Fehling. 
Mitt. V.G.B. No. 50, 1957 (Oct.), 337 
49. (In German.) 

rhe requirements are set out that a 
burner has to fulfill to obtain rapid and 
complete ignition and the influence of 
air volume and velocity, primary and 
secondary air ratio, ash and volatile 
contents of the coal, ignitibility and 
particle size on ignition are discussed 
It is emphasized that few burners give 
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the possibility of controlling the air 
rate without change of velocity and 
that this would appear to be a serious 
defect and a cause of many fouling 
troubles. Representative examples 
of burners designed by German boiler 
makers are critically discussed, di- 
vided into jet burners in which the 
secondary air is injected into the 
flame, and mixing burners in which 
the secondary air is injected into the 
coal-air mixture before or during ig 
nition 


A New Combustion Technique. Anon. 
Technique Moderne 1957, 49 (Oct.), 
540-2. (In French 

Abstracts are given of a lecture by 
A. Godel in which the development of 
the fluidised combustion technique 
“Tgnifluid’’ was traced The main 
advantages are that it can replace 
both stoker and pulverised coal firing, 
that a wide range of coals from anthra 
cite to lignite with any ash and mois 
ture content can be burnt efficiently, 
and that it is unnecessary to dry and 
pulverise the coal. The method ap 
pears to be particularly suitable for the 
economic utilisation of low-grade colli 
ery products 


Water Treatment 


18th Annual Water Conference. Anon 
Combustion 1957, 29 (Nov.), 55-8 
Abstracts of the papers presented 
are grouped under: 1. Available water 
supplies; 2. Surface condenser tubes; 
3. Nuclear fuels; 4. Pilot plant opera 
tions; 5. Controls; 6. Boiler tube in 


spection 


Water Treatment in Modern Power 
Stations. J. Coquard and M. Vercesi 
Bull. d’Inf. des Centrales Electriques, 
1957 (July), 24-27 In French). 
Operational data are presented for 
the treatment of the water for the 1600 
p.s i.g. 540 C boiler at the Gardanne 
station, which was one of the first to 
use a total demineralization plant for 
treating make-up water. The plant 
is the separate-bed type, a C 50 P 
resin being used for cation- and A 300 
D resin for anion-exchange. The be 
haviour of the plant over three years’ 
operation and the problems arising in 
connection with the feedwater circuit 
owing to the low pH at the condenser 
outlet, which caused the steel to dis 
solve wherever the fluid velocity was 
high, are examined; morpholine was 
used to correct this by raising the pH 
of the feedwater 
From C.F.A. Digest 1957, 9 (Nov. 23), 


3270. 


The New Specifications for Feed 
and Boiler Water. E. Schuhmann. 
Mit. V.G.B. No. 50, 1957 (Oct.), 317 
29. (In German 

[The specifications for feed water 
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JAM-PROOF BELT FEEDER has brake- 
equipped motor, delivers exact, shallow 
stream of coal for uniform break- 
away,’ insuring high accuracy. Feeder 
available with endless belt. 


Conforms to U. S. Weights and Measures H-44 for your protection. 





Kichwulsen, H-39 


AUTOMATIC COAL SCALE 


Built for worry-free performance—year after year! 


At coal-fired installations the world over, dependable Richardson 
Automatic Coal Scales are a standard method of checking boiler 
efficiency and fuel economy. 

The H-39 is available in two sizes: a 200-pound model, with hourly 

capacity of 20 tons, and a 500-pound model, with an hourly capacity 

of 40 tons. 

Consider these advantages: 

@ COAL CAN’T “ARCH” in feeder or weighing hopper. All Richardson 
H-39 models have extra-large (24”x24”) inlets for free move- 
ment under al/ conditions. 

NO DUST PROBLEMS —all parts positively dust-sealed. All elec- 
trical equipment is totally enclosed, mounted outside dustproof 
housing. 
MINIMIZED CONDENSATION PROBLEM — exhaust vents at each 
end for natural or forced air circulation. 
EASY ACCESS through doors mounted in removable plates. 
RUGGED, DURABLE CONSTRUCTION means /asting accuracy. Extra 
heavy steel frames, corrosion-resistant stainless plating. 

For detailed information, write for Bulletin 0352-A. 


; MATERIALS HANDLING BY WEIGHT SINCE 1902 


RICHARDSON SCALE COMPANY « CLIFTON, NEW JERSEY 
Sales and Service Branches in Principal Cities GD 4470 
Also Manufactured in Europe to U.S. Standards 





Get 
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_ |: HARDNESS BOILER 


FEEDWATER 
—at LESS COST 
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softener installation in a Southern refinery. 
Five Nalcite HCR ion exchange units (lower 
photo) have ovtput of 470,000 gallons of ZEOLITE 


zero hardness water between regenerations. TREATMENT 


@ Start with the simplicity of operation ... add the low 
operating costs of hot lime-zeolite softening . .. all made 
possible by the outstanding high-temperature performance 
of Nalcite HCR in the zeolite softeners. Results: Zero hard- 
ness water, from virtually any raw water source, with a 
minimum of testing and control required. See your water 
treating equipment manufacturer for details on new or 
conversion hot lime-zeolite treatment for your plant... 


and for top softener efficiency, specify Nalcite HCR. 


* Reg. Trademark of The Dow Chemical Company 


NATIONAL ALUMINATE CORPORATION 
6234 West 66th Place 7 Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 


® When you use Nalcite resins, you take 
advantage of Nalco’s long and broad 
experience in water and process 
technology. 


PRODUCTS 


and boiler water issued recently in 
collaboration by the V.G.B. and the 
Water Tube Boiler Association are ex 
plained and discussed. The particu 
larly stringent requirements of forced 
flow boilers are stressed 


Considerations of the Fe,0,-H,O-O, 
System of the Steam Generator. R. 
Freier and H. Kiekenberg Mitt 
V.G.B. No. 50, 1957 (Oct.), 329-33 
(In German) 

[he various theories of the forma 
tion and destruction of the protective 
layer are discussed. It is pointed out 
that most of these do not agree with 
observed results At the Hamburg 
power station boilers have been oper 
ated with acid water with a pH of 5-7 
and the protective layer has been com 
pletely stable as long as the water was 
free of salts and dissolved gases. It is 
suggested that further research into 
the crystallographic structure of the 
protective layer and its behaviour 
under actual operating conditions is 
required 


Sulfur in Flue Gases. W. J. Peck and 
B. J. Zaczek. Engineering 1957, 184 
Nov. 29), 697 

An investigation carried out at 
Battersea College of Technology is de 
scribed in which the amount of SO; 
and SQ. in flue gases was measured 
and their corrosive effect determined 
by means of a specially developed 
probe Following this investigation 
studies were made of reducing the SO; 
and SO, content of the flue gases from 
an oil-fired boiler by the injection of 
metallic salts into the furnace A 
moderate dosage had a beneficial effect 
but this became progressively less as 
the amount of additive was increased 
Full scale trials at Marchwood power 
station of a specially compounded ad 
ditive were sufficiently successful for 
its use being extended now to other 
oil-fired power stations 


Certain Aspects of the Deposition of 
Dust. D. H. Lucas. J. Inst. Fuel 
1957, 30 (Nov.), 623-7. 

[he various methods of dust sam 
pling are compared. A gauge 4 ft 
above ground catches far less dust 
than one at ground level, and a wet 
bowl twice that of a dry bowl. The 
studies at Little Barford have shown 
that three quarters of the dust col- 
lected did not originate from the sta 
tion 


The Costs of Scrubbing Out SO, From 
Flue Gases. J. H. Field, L. M. 
Brunn, W. P. Haynes and H. E 
Benson. Combustion 1957, 29 (Nov.), 
61-6. 

Cost estimates are presented of the 
various processes proposed and ac 
tually in operation. It is shown that 
capital costs of power plants would 
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be increased by 10-20 per cent by add 
ing a scrubbing plant and operating 


costs would increase by 20-50 per cent. 


An Experimental Plant for Air Con- 
densation in Hungary. Anon. Ene 
gietechnik 1957, 7 (Oct.), 448-53. (In 
German 

In the system ‘‘Heller’’ developed in 
Hungary, the steam from the turbine 
is condensed by water sprayed into the 
mixing condenser, part of the conden 
sate being puimped to the specially de 
signed air cooler in closed circuit, the 
other part to the condensate storage 
tank. The air cooler c 
aluminum tubes with a large number 


msists of pure 
of small fines in stepped arrangement 
which have a very high heat transfer 


coefficient The tubes are grouped 


into bundles and these arranged in a 
circle around the central vertical dif 
fuser containing the fan rhe total 
power consumption of pumps and fan 
is 9.3 kWh per ton of steam per hour, 
but it is believed that this can be re 
duced by improved tube elements with 
higher rates of heat transfer 
the advantages of the system is that 
the cooling water flows in a closed 
circuit and entry of air other con 
excluded rhe total 


costs have been lower than for the con 


tamination is 


ventional system 
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DEOXY-SOL 


SOLUTION OF HYDRAZINE 
e Oxygen- 
e Scavenger 

e for 

e Boiler Water 


e Treatment 














1 


AIRMOUN 


CHEMICAL CO... INC. 
136 Liberty St., New York 6, N. Y. 
Midwestern Representative: 

J. H. DeLamar & Son, Inc. 


4529 No. Kedzie Avenue 
Chicago 25, Ill. 


Ask for pamphlet BW-7 
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Instruments and Controls 


Tests for Adapting a Power Plant to 
Load Control. H. Schumann. BIW A 
1957, 9 (Nov.), 514-7. (In German 
rests on a Benson boiler of the 
Ost-Hannover 
that 


load changes can be obtained if instead 


power station have 


shown much faster response to 
of utilising the storage capacity of the 
boiler, that of the puvlerising mill is 
utilised Phe amount of coal ground 
to the required fineness circulating in 
the mill is so large that load changes 
accomplished in 1.5 min 
min. when utilising the 
The change 


can be 
against 8 
steam storage capacity 
of the control organs to this type of 
control is briefly outlined 


The Dynamic Behaviour of Benson 
Boilers During Load Fluctuations. | 
Frensch. BWK 1957, 9 (Nov.), 517 
23. (In German) 

The basic circuit for the control of 
a Benson boiler with speed controlled 
turbine is shown and presented dia 
gramatically. The meshing of the two 


main circuits for temperature and 


pressure are described [wo exam 
ples, one for a brown coal fired and one 
for a bituminous coal fired boiler show 
the problems of adaptation of the dy 

namic behaviour of the temperature 


after a change of coal and feedwater 





Steam Or 
Mechanical Atomizing 
1 TO 1000 GALLONS 

PER HOUR 


Designed for operation with either gas, 
oil or both with natural or forced draft. 
They can be depended on for maximum 
combustion efficiency. 

ENCO Interchangeable Oil-Burners can 
be changed instantly to operate by 
either steam or mechanical pressure 
atomizing over a wide capacity range. 
ENCO Oil Atomizers are applied to 


feed rate and their solutions are de 
scribed; the response curves of pres 
volume during load 
An analogue 


sure and steam 
changes are presented 
computer was used for the calcula 
tions 

From author's abstract 


The Electro-Pneumatic Control of 
Steam Generators. H. Schink 
BWK 1957, 9 (Nov.), 523-7 (In 
German.) 

rhe application of this type of con 
trol to water level, pump speed, super 
fuel and 


heated steam temperature, 


air feed is described 


Load-Frequency Control of High Pres- 
sure Boilers. G. Schroeder. BWK 
1957, 9 (Nov.), 528-30 (In German) 

High pressure plants in large net 
works can take over load fluctuations 
if the rate of firing is controlled by the 
frequency of the network. To increase 
the rate of response to load changes 
the storage capacity of the boiler can 
by varying to a predetermined extent 
the setting of the pressure of the pres 
control. The pressure is de 
creased during increases of load and 


sure 


decreased during reductions of load as 
a predetermined function of time, and 
this results in a constant temperature 
of the live steam and a rapid response 
of the boiler to the new load 


various types of standard pulverized- 


coal and gas-burner units cold starting 
or for full load operation when coal or 
gas is not available, or when oil is the 
more economical fuel. 

Send for Bulletin OB-53 describing 
ENCO Gas and Oil Burners, also com- 
plete Pumping and Heating Units. 


€c si 


THE ENGINEER COMPANY, 75 West Street, New York 6,N. Y. 
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oe 
HERE’S ONE SHELL of this twin-shell, triple-lane unit just before shipment to Consolidated Edison's 
Astoria Station. It's designed to condense 1,600,000 Ibs. steam/hr. at 1.87" Hg., with 244,000 


gpm circulating water, and has 27,450 aluminum-brass tubes. Unit serves 335,000 kw turbine. 


HUGE, SINGLE-PASS, 187,000 sq. ft. CONDENSER 


... designed and built by C.H. Wheeler is now being installed at world’s largest metropolitan utility 


TYPICAL REVERSE FLOW CONDENSER is this 35,000 sa. ft. 
unit for a Southern electric utility. Patented Reverse Flow feature 
permits flushing debris from tubes with only slight (and momen- 
tary) vacuum loss. Note low height to save head room, rectangular 
cross section to further utilize space for this Wheeler client. 


VICE-PRESIDENTS LEE YETTER and Roy Droescher, and Chief 
Engineer Paul Hamm are responsible for the design and con- 
struction of all Wheeler condensers. They work with engineers 
employed by C. H. Wheeler's customers, with turbine manufac- 
turers’ engineers and consulting engineers in BTU chasing. 


C.H. Wheeler Mfg. Co. | 2.ccE A: 


Steam Condensers - Vacuum Equipment - Centrifugal, Axial & Mixed Flow Pumps + Marine Auxiliary Machinery - Nuclear Products 
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APEXIOR, 


in todays power bowlers 


There’s something basic about a power- 
field product with a job even more vital 
today than half a century ago — for tech- 
nologically we’ve come a whole era since 
Apexior Number 1@ first went to work 
inside boilers in 1906. The “why” of 
Apexior and its still-growing use in mod- 
ern steam generators takes us, then, to 
fundamentals, best answered by asking— 


WHAT IS APEXIOR? 

Apexior Number 1@ is a high-tempera- 
ture, non-oxidizing, brush-applied coating 
for service on both heat-transfer and non- 
heat-transfer areas. Because it penetrates 
and becomes one with metal, Apexior 
seals surfaces at new, or newly cleaned, 
strength, isolating steel from its environ- 
ment and establishing it as an independent 
element in steam generation. 


WHY ARE BOILERS 

APEXIOR-COATED? 
Maintaining the status quo to keep steel 
at peak efficiency is only the first benefit 
Apexior confers. The simple one-coat 
process actually transforms steaming sur- 
faces. Because Apexior is smooth and 
deposit-repelling, metal stays cleaner 
longer — heat transfer is always at its 
highest — distribution is uniform — and 
circulation and evaporation proceed at 
top performance levels. Off the line, in- 
spection is facilitated — cleaning, when 
required, is accomplished easily and quick- 
ly — and the boiler is soon back in better- 
than-ever steaming service. 


MAINTENANCE FOR METAL 


This message is one of a continuing series. To 
be discussed: Apexior Number 1® in relation 
to... heat transfer, feedwater treatment, high- 
purity steam, standby, cleaning, cost. Watch 
for the answer to your question, or write 


WHERE IS APEXIOR IN USE TODAY? 
Now manufactured in the United States 
and four foreign countries, Apexior serves 
the world around in electric utility cen- 
tral stations and plants generating power 
for every kind of manufacturing and serv- 
ice industry. Its first use half a century 
ago in Scotch marine boilers has been 
extended also over the years to floating 
power plants in vessels of every type and 
size. 


CAN YOU APEXIOR-COAT 

ALL BOILERS? 
Apexior serves under highest tempera- 
tures and pressures on any steam-or- 
water-contact area. It may therefore be 
applied to any water-tube boiler, includ- 
ing water walls, economizers, circulators, 
and reheat units and to any fire-tube 
boiler where it serves on shell interiors 
and flue exteriors. 


WHAT UNIT-SYSTEM AUXILIARIES 
ARE USUALLY APEXIOR-COATED? 

» Evaporators — interior surfaces, coil 
exteriors 

» Deaerating heaters — shells and trays 

» Feedwater heaters — interior surfaces 


WHAT PARTS OF STEAM TURBINES 
ARE APEXIOR-COATED? 


» Interior of casings and exterior of ro- 
tors, or wheels, and diaphragms. 


T H CE 
. 0 &@ ? & & 8 


HYDE PARK, BOSTON 36, MASSACHUSETTS 
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Oak Creek Station of Wisconsin 
Electric Power Co. uses 4 Pratt 
72” Rubber Seat Butterfly Valves 
in pump discharge service. 


MILWAUKEE...Pratt Butterfly Valves offer 


“two valves in one” for pump discharge 


Pratt Rubber Seat Butterfly Valves in pump discharge service can be 


made to open and close in synchronization with pump operation, AND 
they close drop tight—combining, in a single valve, the functions normally 
achieved by separate shutoff and check valves. The simple combination 
of disc, shaft and efficient closure provides years of dependable 
performance without maintenance problems. 


Pump discharge valves at Oak Creek Power Plant are hydraulically 
ain nm ‘ : 
operated with oil motors. The elec ro-hydraulic system includes a bonk of Feliu Nanmerchahs, Aad’. lend Gagtasee, ond 
accumulators and complete auxiliary manual controls to permit operation Ray F. Egebrecht, Pratt Representative, 
nes inspect hydraulic power supply. 

under any emergency condition. “ 
Pratt pioneered the use of rubber seat butterfly valves in power plants, and 

today offers the greatest aggregate experience on butterfly valving in 


the power field. For valve design—with imagination—see Henry Pratt. 


Have you sent for your copy?...of Pratt's 40 page 

Manual of Rubber Seat Butterfly Valves. Useful—con- 

tains latest pressure drop and flow data, conversion tables, 

butterfly valve theory and application. CATALOG B-2D. Interior of hydraulic control parm 


HENRY RUBBER SEAT 
seme Putterfly Valves 
Henry Pratt Company, 2222 S. Halsted St., Chicago 8, lil. Representatives in principal cities 
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THE BAYER CO. 


MANUFACTURERS OF BAYER SOOT BLOWERS 
For Highest First and Final Value 
... BUY BAYER! 


Balanced Valve 


SOOT CLEANER 


Bayer’s single-chain design compels perfect in-step operation of valve and 
element. Operation is positive, definite, assuring a full flow of steam for 
eficient cleaning. 


When the operator pulls chain, the cam-actuated, quick-action balanced 
By continued pulling of the chain, worm drive slowly 


valve is opened. 
When element reaches end of cleaning 


rotates element ove! cleaning arc. 


arc, Valve automatically closes. 


Minimun 
gineered, built 
high pressures. 


steam consumption—low maintenance. Every detail is en- 
for long life, eficient performance at high temperatures and 


More than 30,000 boilers are Bayer equipped. More than 45 years’ 
successful, specialized experience assures you Investment economies 1n 


Bayer equipment. 


QUALIFIED LOCAL ENGINEERING SERVICE—Your Bayer representa- 
tive is an experienced engineer, well qualified to take care of any service 
needs in connection with Bayer Soot Cleaners. He is available when you 
call upon him and will gladly render any service required. 
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All These Mechanical and 
Operating Advantages 
are available in 


The BAYER 
Balanced Valve 
SOOT CLEANER 


1. Sound engineering, 
workmanship, and 
materials of the best. 
An organization of 
over 45 years’ ex- 
perience, capable 
and willing to render 
service at all times. 


SINGLE CHAIN: Valve and element con- 
trolled by a single chain. 


VALVE BODY: Rugged construction, built 
to last. Short and ample steam passage 
giving very small pressure drop. 


ORIFICE PLATE VALVE: For high pressure 
service, each head may be controlied by an 
orifice plate valve through which pressure 
is adjusted for each individual element. 


STUFFING BOX: Due to maintenance of 
perfect alignment on swivel tube, packing 
needs little attention. Stuffing box is in full 
view, readily accessible. 


AIR SEAL: Has machined surface on wall 
sleeve and spring-held floating seal to pre- 
vent air in-leakage. 


HEAD BEARINGS: There are two main 
bearings, an outboard and an inboard bear- 
ing for the swivel tube to maintain align- 
ment. = 


THRUST BEARING: Ring type thrust bear- 
ing takes the load. 


VACUUM BREAKERS: Two vacuum 
breaker air valves, or one valve and a 
signal whistle above each valve, to prevent 
suction of boiler gases into valve and 
piping. 


ELEMENT OPERATION: With the Bayer 
element operation, balanced valve is 
opened just as element rotates, giving 
FULL pressure over entire cleaning arc. 
Full steam pressure insures thorough clean- 
ing. Balanced valve saves wear of valve 
parts. With any type of poppet valve, this 
is important. ..ask any operator. 


BLOWING ARC: Valve cams automati- 
cally regulate cleaning arc. 


REDUCTION GEARS: 24 to 1 gear ratio 
gives slow rotation for good cleaning. 


FLANGED PIPE CONNECTION: Operating 
head is connected to supply pipe by flanges 
and through bolts, or high tensile studs and 
nuts. 


THE BAYER CO. 
St. Louis, Mo. 











How to get maximum combustion 
efficiency... measure both 
combustibles and oxygen 


q 


Simultaneous measurement of both oxvgen 
and combustibles is needed to obtain optimum 
combustion. No instrument that measures only 
one of these two interdependable factors can 


give you the full information necessary. 


HEAT LOST IN FLUE GASES 


Now, Bailey offers two units, each giving a con- 
tinuous and simultaneous double check on 
combustion efficiency: a permanent analyzer- 
recorder which records both factors on a single 
chart; and a new light weight, portable unit 


which indicates both factors. 


Both instruments measure: (1) excess air—re- 


gardless of the fuel or combinations of fuel 


being burned, (2) mixing efficiency of your fuel 





burning equipment by showing per cent com- 


— 


bustibles in the flue gas. 











PER CENT 








ZONE OF MAXIMUM 
COMBUSTION EFFICIENCY 





FX 








TOTAL AIR - PER CENT | 


Maximum Combustion Efficiency is secured by keeping the sum of Excess Air 


Both units are designed to increase efficiency 
in the furnace operations of the steel industry, 
on glass tanks, cement and lime kilns, ceramic 
and refractory kilns, steam boilers and also on direct and 
indirect-fired furnaces in the metal processing industries. 


en . P 
To prevent your money from becoming waste gas, look 


For portable use — 
HEAT PROVER Analyzer 


The famous Cities Service 
HEAT PROVER analyzer 
is now Bailey built and 
sold. Weighing only 25 
pounds, it is a self-con- 
tained automatic analyzer 
including a sampling tip 
and hose plus a thermo- 
couple for temperature 
measurement, 

Instrument dials are dual 
range for greater accuracy 
and sensitivity. 





Loss and Unburned Gas Loss to a minimum. To do so by the direct method sim- 
ply measure both oxygen and combustibles in flue gas. 


into these two efficiency provers. A Bailey engineer 
will be glad to give you details or write us for product 


specifications. 


For permanent installation 
Oxygen-Combustibles Recorder 


The Bailey Oxvgen-Combus- 
tibles Analyzer - Recorder 
coordinates both records on 
one chart. These records 
enable the operator to keep 
fuel burning equipment per- 
forming continuously in the 
zone of maximum combus- 
tion efficiency. Excess air 
may be reduced to the point 
where combustibles begin 
to show. 


Instruments and controls for power and process 


BAILEY METER COMPANY 


1025 IVANHOE ROAD . 


CLEVELAND 10, OHIO 


in Canada—Bailey Meter Company Limited, Montreal 
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When specifications say “Welded Piping’ 
get everything for the job from CRANE 


It is far more satisfactory to get all 
your welding piping materials . . . fit- 
tings, flanges, valves, nipples, pipe... 
from one source—CRANE. 

Then you’re sure of uniform quality. 
Whether the product is a simple fit- 
ting or 24-inch high-pressure, high- 
temperature valves, Crane controls 
quality—from raw materials to the 
finished product. 

Each welding type fitting, flange 


or valve you get from Crane is pro- 
duced and inspected to established 
standards—assuring uniform size, 
wall thickness, and dimensional ac- 
curacy—for a good welding job. 

One source of supply—from Crane 
—simplifies ordering, bookkeeping 
and stock-keeping. Prompt delivery 
service can be had from Crane’s 141 
branches, or from wholesalers who 
serve all areas. 


Send for this new Circular of Crane 
Quality Materials 
for Welded 


Piping. Ask Cc 

for AD-2289. RQ 
A 
N 
= 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING ¢ KITCHENS 


* HEATING ¢ AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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AMERICAN BLOWER AIRFOIL FANS 


+++ 
+ 


+ 


++-+-5-+-+ 
32S08 Seeet 
+ 


If you're thinking “airfoil” on your next mechan- 
ical-draft installation, think of American Blower. 

For, the advanced design of American Blowe1 
\irfoil Fans provides a smooth interworking of 
properly designed housing, streamline inlets, 
and wheel component parts -~which results in 
higher efficiency, lower power consumption. 
Che nonoverloading horsepower characteristic 
makes it possible to select a driving motor close 
to the fan horsepower. 

Team this fan with American Blower Gyrol, 


Fluid Drive and you have a unit which gives 


high efficiency with low operating cost — plus 
quieter operation over the full operating range, 
and longer life of the critical fan parts. In addi- 
tion, a motor with standard WR® capacity is all 
that is required, because of low starting inertia. 

Why not talk to an American Blower sales 
engineer about your requirements. His knowl- 
edge of air-handling equipment can prove in 
valuable to you. Call our nearest branch office, 
or write: American-Standard,* American Blowe1 
Detroit 32, Michigan. In 
Canadian Sirocco products, Windsor, Ontario. 


Division, Canada: 


* Amenic an-Standard and Standard ® are trademarks of American Radiator & Standard Sanitary ( poration, 


AMERICAN BLOWER DIVISION 
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POWELL 


world’s largest family of valves 


Fig. 19013—Steel 900- pound Pressure 
Seal Gate Valve with By-pass. By-pass 
valve is the Powell 1500-pound Integral 
Bonnet Angle Valve (Fig. 1333A). 


Fig. 16003—Steel Pressure Seal 
Gate Valve for 600 pounds W.P. 
Body-bonnet joint stays tight— 
the higher the internal pressure 
the tighter the seal. 900, 1500, 
2500 pound valves available. 











Fig. 1503WE--Stee! Bolted Bonnet Gate Valve for 
150 pounds W.P. Outside screw rising stem and 
yoke. Accurately guided solid or split wedge discs 
are interchangeable. Screwed-in seat rings. 


Fig. 1331-A—Smal! Integral Bonnet Offset Fig. 3031WE—Steel Bolted Bonnet 0.S.&Y. Fig. 6061WE—Steel Swing Check Valve 
Globe Valve for 1500 pounds W.P. One-piece Globe Valve for 300 pounds W.P. Can be for 600 pounds W.P. Heavily bolted cap. 
construction, light, compact. Stellite hard supplied with plug type discs for either steam Provides straight full flow through the 
faced seat and disc assure long service. . oF oil service. Screwed-in seat rings. valve when disc is in open position. 





For every flow control problem Powell offers more kinds or types, available in the largest variety of 
metals and alloys to handle every flow control requirement. Powell distributors are located in all principal 
cities and maintain inventories to fill almost any need. For special engineering problems, write direct to: 
THE WM. POWELL COMPANY * Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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Puy 


@ Longer Service Life 
@ Lower Maintenance Costs 


@ Saving Installation Time 


© Smaller Inventory of Refractories 


R&I, pioneer and a leading 
producer of castable refractories, 
offers MOLDIT— the most successful 
line of hydraulic setting, castable 
refractory materials for the greatest 
range of industrial heating 
applications. 

With Moldit—mixed as ordinary 
concrete—you pour, cast or gun 
your own refractories in any size 
and shape, fast. There’s no ram- 
ming or pounding. No high-cost 
inventory of special shapes to 
maintain. 

MOLDIT LASTS—outlasts the rest. 
That's why it is constantly replacing 
other refractory materials. Moldit 
air-sets, without prefiring, to full 
refractory hardness. It’s stronger, 
more resistant to thermal shock and 
abrasion, impervious to moisture. 
Plant after plant reports reductions 
of as much as 90% in repair and 
maintenance costs when Moldit 
Castables replace other refractories. 

If you have trouble with your 
present refractory brick, shapes or 
linings, you can end it with Moldit 
Castables. 


Ashpit of large coal-fired boiler completely 
“gunned” with R&I Moldit. Records show 
not a single repair required in 11 years of 
constant service in a number of ash hoppers 
lined with Moldit. 


Gunning a 5" thickness of Moldit Chrome 
Refractory on a boiler floor for maximum 
resistance to molten slag at 2750° to 
2850° F. Such floors have been in service 
for 6 and 7 years without a failure. 


FOR EVERY REQUIREMENT 


There are 10 Moldit Refractory and In- 
sulating Refractory Cements to best meet 
specific thermal, mechanical and chemi- 
cal corrosion conditions from 2000° to 
3000° F. 

Send for catalog on Moldit Castables. 
Also get the story on R&l Super #3000, 
the truly “wonder” refractory bonding 
mortar. 


bs tina 
bw ee a 


"424 Wall Street © New York 5, N. Y. 
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..-Reliance Equipment 
insures safe, sure 
supervision for low 

or high pressure 


“Two water gages on all boilers 
operating at over 400 psi” says the 
code. Here's an example, in the 





municipal light and power plant of 
Coffeyville, Kans., illustrating mod- 
ern Reliance 900 psi equipment. 


Water column includes whistie 
alarm; is equipped with flat glass gage 
insert, periscope hoods to reflect image 
through cat-walk opening to a floor- 
stand mirror below; and mercury lamp 
illuminator for sharp, brilliant projec- 
tion. The second gage, also of double- 
window flat glass construction, is 
custom-made with tie-bar, for direct- 
to-drum installation. 


Reliance builds for all pressures — brings you a complete line of 
boiler safety devices. The long record of efficient, dependable service — 
the extra margin of safety built into all Reliance Equipment — assures 
long life and low maintenance. Check with your consultants or ask for 
nearest Reliance Representative address. 


The Reliance Gauge Column Co. 
5902 Carnegie Avenue . Cleveland 3, Ohio 





World's largest open hearth furnace 


utilizes Clarage Fans 


600 TONS. enough steel in each heat fon 


300 automobiles. That's the capacity of Weirton Stcel 
Company's new open hearth furnace at Weirton, W. 
Va. Weirton Steel is a division of National Steel 
Corporation. 

Designed and built by Loftus Engineering Corpora- 
tion, Gateway Center, Pittsburgh, this giant is com- 
pletely automatic in operation. 

\s for so many other impressive installations, Clar- 
age equipment was selected — a Clarage induced draft 
fan for the waste heat boiler and a Clarage forced 
draft fan for the furnace. 

Investigate the advantages Clarage equipment offers 
for YOUR mechanical draft installations. Contact ow 
nearest sales engineering office o1 write us for complete 
literature. CLARAGE FAN COMPANY, Kalamazoo, 
Michigan. 


Clarage heavy-duty fan provides 
induced draft for waste heat boiler. 


..-dependable equipment for 


making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Montreal 
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ea... DIAMOND 


“Multi-Port’’ 


Bi-Color Gauge 


for BOILER PRESSURES 
to 900 psig 


MODEL MP-900 


Ports Have 
Individual 

Round Glass, 
Mica and Gasket 
Instead of 

Long Strips 


STEAM SHOWS RED 





WATER SHOWS GREEN 


Gauge Not 
Removed from 
Boiler for 

Gasket Changes 
and Other Normal 
Maintenance 


Aa 


“Sealed Beam" 
Lamps in 
“Hi-Lite”’ 
Iluminator 


Also available 

is Model MP-3000 
for boiler pressures 
to 3000 psig 


Complete 

Port Change 
and Cut Back 
into Service 

in Minutes 
Instead of Hours 


End Stems Stainless Steel 
(Also Available with 
Flange Connections) 


<— 


The individual round ports each having its own round 
glass, round mica and round gasket (instead of the 
conventional long strips) means less stress and strain 
.. resulting in greatly reduced maintenance. When 
replacement is required, it is usually only one port 
+ « » Which can be changed in a very few minutes 
- « - and without removing the gauge from the boiler. 


The Diamond Bi-Color feature is an- 
other important advantage of the MP- 
900 Multi-Port... steam always shows 


R SPECIALTY CORP. 


STER, On 


Diamond Specialty Limited «© Windsor, Ontarlo 


red and water always shows green. There 
can be no question of the water level. 


Recommended for both new and old boilers up to 
900 psig, the MP-900 Multi-Port will give you a new 
standard of gauge operation. Use the coupon below 


for additional information. 


DIAMOND POWER SPECIALTY CORP. Vv 
LANCASTER, OHIO 


Please send me without obligation a copy of new Bulletin 
No. 2044 explaining the advantages of the Diamond 
MP-900 “MULTI-PORT” Bi-Color Gauge for all boiler 
operating pressures up to 900 psig. 


NAME 
COMPANY 


ADDRESS 





For The Second Consecutive Year... 


In 
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Every Oneiof the 
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Nation’s “Top Six” 
Steam Power Plants, 
Fly Ash Contro. 
is by 

Western Precipitation! 








As power plant executives know, each year the Federal Power 
Commission “rates” the nation’s major steam power plants to deter- 
mine their overall efficiency as determined by their heat rate. 

According to the latest Federal Power Report, the “Top Six” steam 
power plants are...1. Tanners Creek Plant (Indiana and Michigan 
Electric)...2. Kanawha River Plant (Appalachian Electric Power) 
...3. A two-way tie between Muskingum River Plant (Ohio Power) and 
Kyger Creek Plant (Ohio Valley Electric)...and 5. A two-way tie 
between Clifty Creek Plant (Indiana-Kentucky Electric) and St. Clair 
Plant (Detroit Edison) 


Obviously, to qualify among the nation’s best, these plants represent not 
only advanced engineering design but also the most painstaking evalua- 
tion and selection of equipment. And we at Western Precipitation take 
particular pride in the fact that—for the second straight year—the 
equipment selected for fly ash control in EVERY ONE of the top 


six plants is Western Precipitation equipment! 


Could there be any greater testimony to the outstanding quality and 
unsurpassed efficiency of Western Precipitation fly ash control equipment? 


WESTERN 


PRECIPITATION 


CORPORATION 


COTTRELL Electrical Precipitator 
Engine and Constructors of Equipment for Collection of Suspended Material from Gase 4d Equipment for the Proce dustries 


MULTICLONE Mechanical Collector 
CMP Combination Units LOS ANGELES 54 - NEW YORK 17 + CHICAGO 2 - PITTSBURGH 22 - ATLANTA 5 + SAN FRANCISCO 4 
DUALIURE Jet-Cleaned Filters Representatives in all principal cities 


HOLO-FLITE Processors 
Precipitation Company of Canada Ltd., Dominion Square Bidg., Montreal 


HI-TURBIANT Heaters 





